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PE3IOME

EBpormeiickoe cooOuiecTBO 1 BXOASIINE B HETO rocyAapcTBa-dieHsl, spistomuecs CtopoHaMu CTOKIOJIbMCKOH
KOHBEHIIMH, TPEIOKIIIH BKIIOUYUTH XJIOPJEKOH B IepeueHb, copepxkanmiicss B Konsennuu. Ha cBoeM coBenianuu B
Hos10pe 2005 roma KoMuTeT 0 paccCMOTPEHNIO CTOMKHX OPTaHUYECKUX 3arpsi3sHATENEH MPUILeN K 3aKITI0YCHUIO O
COOTBETCTBUH ATOT0 BEIIECTBA KPUTEPHAM 0TOOpa, U3JIOKEHHBIM B npuwiokeHnd D k KonBeHnuu, u 0 He00X0qumMocTu
MIOJrOTOBKH MPOEKTA XapaKTEPHUCTHKHU PUCKOB B IEJISX JAIBHEHUIIEro pacCMOTPEHHUS JaHHOTO MPEAIOKEHHS.

XJIOpIEKOH MpeCTaBIsIeT CO00H CHHTETHYECKOE XJIOPUPOBAHHOE OPTaHUIECKOE COSUHEHUE, KOTOPOE HCTIONb3YeTCs
TJIaBHBIM 00Pa30M B KaueCTBE CEIbCKOXO03IHCTBEHHOIO MHCEKTHIIMAA, MaTHIUAA ¥ QyHrunuaa. Brepsbie oH ObLT
nsrorosieH B 1951 roxy u moctymi Ha peiHOK B CoequnenHbix [ltatax Amepuku B 1958 rony (ToproBsie Ha3BaHUs
"Kenon®" u "GC-1189"). Ou umencs B mponaxe B Coeaunenupix [ltatax 10 1976 roga. Bo ®paHuuu XJI0pASKOH
TIpeJyIaraiicsi Ha pelHKe 1moj] ToproBsiM HazBarueM "Kropion" ¢ 1981 mo 1993 roxbl. TpaAWIIHOHHO XJIOPAEKOH
HCTIOJIB3YETCS B PAa3iIMYHBIX PETMOHAX MUPA It 00pBOBI ¢ CAaMBIMU Pa3HOOOPa3HBIMU BpeauTensiMU. OH LIMPOKO
MIPUMEHSETCS P BBIpAlIMBaHUN 0aHAaHOB B KAYECTBE CPEACTBA OT AOJTOHOCHKOB, JUISl YHUUTOXKEHHS JIMYUHOK MYX, B
KayecTBe (hyHrHIUAA TIpH OOpHOE ¢ MapiIoi AOJOHH U HACTOSILEH MyYHHUCTOR POCO U 1711 GOPHOBI ¢ KOJIOPaICKUM
KapTOoQeJIbHBIM )KYKOM, BOWJIOYKOBBIM KJICIIOM Ha HETUIOMOHOCAIINX [IUTPYCOBBIX, @ TAKXKe C KapTO(EIbHBIM U
Taba4YHBIM POBOJOYHUKOM, MTOPAYKAIOIINM TJIaJHOIYChI U IPYTUE PACTeHUs. YUYUThIBas CeUUPHIHOE
WCIIOJIb30BAHUE XJIOPJIEKOHA B KAYECTBE MECTHLHIA, MOKHO OXHUJATh, YTO BCE 00BEMBI IPOU3BEAECHHOrO BELIECTBA B
KOHEYHOM UTOTe MOMNaAyT B OKPYXKAIOLIYIO CPELy.

I'uxponus umm 6ropasnokeHue XJIOpIeKOHa B BOOHON cpelie WM B TOYBE MAIOBEPOSATHEL. MacITaObl IpsiMOTo
(oropaznoxeHus HeBelMKH. [103TOMY XJIOPJEKOH CYMTAETCs KpaiiHe CTOWKUM B OKpyxarouier cpene. 3Hauenuss KbK
IUTSL XJIOpAEeKOHA TocTUuraroT B Bopopocisix 6000, B 6eciozBonouHbIX - 21 600, a B peidax - 60 200, npudyeM uMeroTCs
TIOATBEPIKACHHBIE CITydan OHOYCHIIEHHS; B CHITY 3TOTO CUMTAETCS, YTO OH 00JIaTaeT BBICOKOI CIIOCOOHOCTBIO K
OMOAKKYMYJISIUH U OUOYCHUIICHHIO.

Mmeroryecs faHHbIC HE JAI0T OCHOBAHMUH JUTsl OKOHYATEIBHOTO BHIBO/IA O IEPEHOCE XJIOPICKOHA B ra3000pa3HOi
(dhopme Ha Ooubiue paccTosHUS B atMocdepe. Bmecte ¢ Tem aTMochepHBIi epeHoC BeIecTBa, COSTHHEHHOTO C
TBEPABIMH YaCTUIIAMH, ¥ [IEPEHOC YACTHI] B COCTABE OTIOKCHHI OKEAHCKUMH TCYCHHUSIM, PABHO KaK H OMOTHYECKHI
[IEPEHOC, MOTYT B CBOIO OYepe/b CIIOCOOCTBOBATH MIEPEHOCY XJIOPACKOHA Ha OONBIINE PACCTOSHUS B OKPYKaOIIeH
cpexe. M3-3a OTCYTCTBUSI JaHHBIX 10 MOHUTOPUHI'Y XJIOPICKOHA OLIEHKA €ro CIOCOOHOCTH K EPeHOCY Ha OoJIbIIie
PacCTOSIHHSI OCHOBBIBAJIaCh HA COOTBETCTBYIOMINX (DH3MKO-XMMHYIECKIX CBOMCTBAX M MIPHMCHEHHH MOJEIICH IepeHoca
Ha OOJIBIIINE PACCTOSHUS.

XJIOpAEKOH JIETKO MOrJIO0MAETCsl OPraHU3MOM M HaKaIUIMBAeTCsl B HEM IIPH MPOAOJIKUTEILHOM BO3ICHCTBUH. DTOT
BBICOKOTOKCHYHBI NMECTUIU] TPOAOIIKUTEILHOE BPEMsI COXPAHAET CBOIO TOKCUYHOCTD H, COTTIACHO Pe3yabTaTaM
HCcIe0Banuii, Ipu 103ax oT 1 10 10 Mr/Kr HBO# Macchl B CYTKH BBI3BIBACT TOKCHYECKOE MTOPAKEHHE HEPBHOH,
MMMYHHOM, pENPOAYKTUBHONW U OMIOPHO-/IBUTATENILHOIN CUCTEM, @ TAaK)Ke TIEYEHH Y IMOJOIBITHBIX )KUBOTHBIX. J103bI HA
ypoBHe 1 MI/Kr )HBO Macchl B JIeHb MPUBOIUIH K PaKky MEUYSHH Y KPbIC, U MPU aHAIOTHYHBIX 103aX HAOMI0gaeTCs
BO3JEHCTBUE Ha PENPONYKTHBHEIE QYHKIMU. MeXIyHapOIHBIM areHTCTBOM 110 M3YUSHHUIO PAKOBEIX 3a00NeBaHUI
XJIOPZICKOH OTHECCH K KATErOPHH BO3MOKHBIX KaHIIEpOreHOB yeioBeka (rpymna MAUWP 2B). Kpowme Toro, XimopaekoH
BeCbMa TOKCHYEH JUISl BOTHBIX OPTaHU3MOB, CPEIM KOTOPBIX HanoOosee YsI3BUMOH IPYIIIIOH SIBISIOTCS OSCIIO3BOHOYHEIE.

Hcxons u3 umeromuxcs (baKTI/I‘IeCKI/IX JAaHHBIX, XJIOPACKOH MOXKET B PE3YIbTATE €TI0 IMCPEHOCA Ha OosbIIne
pacCTodHusA B oxpyma}omeﬁ cpeac NMMpuBOAUTH K CTOJIb 3HAYNUTECIIbHBIM He6J’IaI‘Ol'IpI/I$[THI>IM HOCICACTBUAM OJIs0
30POBbA YEJIOBCKA U IJIA OprX(a}OIJ_Ieﬁ Cp€abl, 4TO 3TO 06yCJ'IOBJ'II/IBa€T HeO6X0ﬂI/IMOCTI) MPUHATUA COOTBETCTBYIOIIUX
MEp Ha 100aTbHOM YPOBHE.
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1 BBE/IEHHUE

EBpOHeﬁCKOG C006IJ_[€CTBO U BXOJAIIUE B HETO roCcyAapCTBA-UICHBI, ABJIAIOIINUCCA CTOpOHaMI/I CTOKI0JIBMCKOI
KOHBCHIIUH, MPEAJIONKUIIA BKITFOYUTH XJIOPJAEKOH B IEPEYECHD, coz[epxcamnﬁca B IMIPUJIOKECHU U Ak KOHBCHHI/II/I
(UNEP/POPS/POPRC.1/6).

COOTBETCTBYIOINH MTPOEKT XapaKTEPHUCTUKKN PUCKOB ITOJTrOTOBJICH BO UCIIOMHEHHUE MpuHATOro KomMmureroM no
PAcCMOTPEHHIO CTOMKHX OPTaHMYECKUX 3arpsisHUTENEH Ha ero nepBoM coBernanuy B Hosope 2005 roxa pemeHus
YUPEIUTh CHENHAIBHYIO pabouyro TPYIITY B IENAX AaIbHEHIIEr0 pacCCMOTPEHH JAHHOTO NPEJIOKEHUS
(UNEP/POPS/POPRC.1/10).

B HacrosiieM [OKyMeHTe BCe JaHHbIE PECTABICHBI coriacHo MexayHaponHoi cucteme eantni (CU), 1 mostomy
MHOTHE U3 HHUX IIEPECUMTAHBI U3 IPYTHX SIMHHI] B ICXOAHBIX JaHHBIX. Kpome Toro, Bce 3HaYCHUS KOHIICHTPAL[HH
BBIPAXKEHBI B KT WJIM J1 (HApUMep, MKI/KT WITH MII/IT).

11 MHpenTnduKanMOHHbIE JaHHBIE MPEIIATaeMOro XHMMHYECKOT0 BelecTBa

XJIOpIEKOH MpeCTaBIsIeT CO00H CHHTETHIECKOE XJIOPUPOBAHHOE OPTaHUIECKOE COSUHEHUE, KOTOPOE HCITIONb3YETCs
TJIABHBIM 00pa30M B Ka4eCTBE CENbCKOXO03IHCTBEHHOTO MHCEKTHINA, MAHTHIT A U QYHTHIUIA.

111 HaumeHOBaHHS M PerucTPALIMOHHbIE HOMepa

Xumuueckoe naumernosanue KAC:
1,18,3,3a,4,5,5,5a,5b,6- nekaxnop-okraruapo-1,3,4-meran-2H-1ukno6 yra- [ cd] -nienranen- 2-oaux

Cunonumvl:

Z[eKaXJ'IOp-HCHTaHI/IKIIO-[5,2,1,02 ’6,03'9,05’8] -neKaH-4-0/11H,
nekaxiop-okraruapo- 1,3,4-metan-2H,5H-mukmobyra-[ cd] -nenranen-2-omun
JIEKaXJIOPKETOH

Topzosvle nazeanust:
GC 1189, Kemon, Mupexkc, ENT 16391, Kropion

Pecucmpayuonnwiii nomep KAC:
143-50-0

112 Crpykrypa

Ll Cl
a Y oo«

rl cl

HWcrounuk: http://webbook.nist.gov, cormacuo cebiike Ha caiite: http://ecb.jrc.it.

B xumuueckom OoTHOIIEHUH XJIOPACKOH BECbMaA CX0XK C MUPEKCOM — IECTULTUIOM, KOTOpLIﬁ YK€ BKJIFOYCH B IIEPEUYCHD,
HpCZ[yCMOTpeHHHﬁ B CTOKTOJIbMCKOH KOHBCHIIWUH. Xumuueckas CTPYKTYpa XJIOPACKOHA OTIIMYACTCA OT MUPEKCA TEM,
YTO KHCJIOPpOA B KETOHOBOM Tpynrie XJIopA€KoHa 3aMEIIEH B MUPEKCE IBYyMs aTOMaMU XJiopa.

1.1.3 dPusnyeckue ¥ XMMHYECKHE CBOICTBA

du3nyecKue 1 XUMHUYECKUAE CBOKWCTBA XJIOp/EKOHa repeuncienbl B tabmuie 1.1. OHa HarIsJHO CBUIECTEILCTBYET O
IIKPOKOM pa3dpoce MEKY HCXOAHBIMU JTaHHBIMH IO TAKMM (HH3HYECKUM CBOWCTBAM, KaK JaBJICHHE [aPOB U
PacTBOPUMOCTH B BOJIE. DTO MOATBEPHKIAETCS TEM, YTO 3HAUYCHHSI KOHCTAHTHI 3aKOHA ['€HPH pa3iinyaroTcs Ha 1elblit
MOPSITOK BEJTMYKHBI B 3aBHCHMOCTHU OT TUIIA JAHHBIX, HCHIONB3YEMBIX JIJIsS pacueTa. B 1enoM HCTOYHHKN
UCIIOJIb30BAHHBIX JAHHBIX CYUTAIOTCS HAJICHKHBIMHU, OIIEHKA KaYeCTBa COOTBETCTBYIOIINX JaHHBIX aHa B IPHHSTHIX HA
OCHOBE KOHCEHCYCa MEXKyHApOAHbIX/HaMOHAIBHBIX HqokyMeHTax (MAUP (IARC), PykoBoaCTBO 110 CAHUTApUH U
6e3omacHoctu (PCB) MITXB (IPCSHSG), Kputepun canuTapHOro cocTostHust okpysxaromieit cpeast (KCCOC) MITXb
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(IPCSEHC) u APTB3 CIIIA (USATSDR)); mpoBeneHa Takke OIEHKa KauyeCTBa JaHHBIX, OMyOJIMKOBAHHBIX B
pa6orax Hansch et al. u Howard (Pedersen et al., 1995).

Ta6mmma 1.1. @®u3nyeckue U XMMHYECKHe CBOHCTBA XJIOPIEKOHA
CBoiicTBa EanHunbI 3HaueHus CchLIKH
MonekynspHas popmyiia C10Cl100
MonekynsipHslii Bec r/MoIb 490,6
Benoe tBepnoe
BHuemHnit Bu mpu HOPMaITBHBIX KPHUCTaLITUIECKOE IARC, 1979"
TEeMIepaType U IaBJICHUN BEILECTBO C 0EKEBATHIM
OTTEHKOM
3,0x10” (25°C) Kilzer, | et al., 1979°
JlaBneHue napos Ia <4,0x10° (25°C) IARC, 1979"
4,0x10° (25°C) HSG 41 (PCB-41), IPCS, 1990
HSG 41 (PCB-41), IPCS, 1990
0'3515:%'0" EHC 43 (KCCOC-43), IPCS,
PactBopumMocTs B Boie mr/a 2.7 (25°C) 1990
" 30 Kilzer, | et al., 1979
! Kenaga, 1980
Temmneparypa nuaBieHus °C 350; (pasmaraetcs) IARC, 1979"
Temneparypa KUIICHUS °C Het nanubIx
Log K 4,50 Howard, 1991
9 Row 541 Hansch et al., 1995
Log Kaw -6,69 Scheringer et al., 2006
Log Koc 3,38-3,415 Howard, 1991*
5,45x107 (25°C) PacueTHas BeIMIIHA”
Koncranra 3akona ['enpu a m°/mMons 2’53X10-3 (20°C) Howard, 1991°
P 4,9x10° PacueTHas BeNMMYMHA®
2,0x102 PacueTHas BenmunHa®
KoncranTa ckopocTr peakuun 3 ) - o 2
atmocdeproro OH cM’/MoTeKya-cex ~0(25°C) Meylan & Howard, 1993

BepositHo, uto mudpa 0,35 BeibuBaercs u3 psaa. Ilockonsky B ucrounuke (PCh-41 MITXB) He npusoxutcs

COOTBETCTBYIOLIMX CCHUIOK, YCTAHOBHUTD IIPOMCXOXKACHUE ATOr0 3HAYCHHS HE MPEJICTaBIIsIeTCs BO3MOXKHBIM. B Gonee
ocHoBatenbHOM jokiaae MITXB - KCCOC-43 - ccplika IPUBOAUTCS U UCIIOJIB30BaHO 3HaueHue 1-2 mr/in. OHO HaXOauTCs
B TOM K€ JIMara3oHe, YTO U JPYrue 3Ha4eHUs B MOJOOHBIX pacCMOTpeHHbIX cTaThsix. APTB3 ccbutaercs Ha 3HaUeHHE B

3 mr/n u3 pabotsl Kenaga.

1 Caenenns u3 gokiaaga USATSDR, 1995.

2: Caenenus ¢ BeO-caiita: http://esc.syrres.com/interkow/webprop.exe.

3: Paccunrano HUCXO0[s U3 MaKCUMAJIbHOI'O 3HAYCHHUS PaCTBOPUMOCTH B BOAC U MUHUMAJIBHOT'O 3HAYCHUSI JaBJICHUS [1apOB,
NPUBOJMMBIX B IJaHHOW TabmIe.

4: PaccunTano UCXO/Isl U3 MUHMMAJIBHOTO JI0OCTOBEPHOTO 3HAYEHHUsI PACTBOPUMOCTH B Boze (1 Mr/in) 1 MakCUMasbHOTO

3HA4YCHUS aBJICHUS I1apOB, IPUBOJUMBIX B JaHHOM Ta6n1/me.

1.2 3akmouenne Komurera mo paccMOTPeHHIO CTOMKHX OPraHUYeCKUX 3arpsi3HUTe el B
OTHOILLEHHMH MOJY4YeHHOI B paMKax npuioxenus D undopmanuu o xjaopaexkone

Ha cBOEM ITepBOM COBEIIaHHH, cocTosBIeMcs 7-11 Hostopst 2005 roxa’, Komurer mo pacemorpennto CO3 mpiMeHn
KpUTEpHH 0TOOpa, OrOBOPEeHHBIE B MpuiioxkeHn: D k CTOKroNbMCKON KOHBEHIINH, H B COOTBETCTBUH C MyHKTOM 4 a)
craTbu 8 KOHBEHIIMH MTOCTAHOBUII, YTO OH YIOBIETBOPEH TEM, UTO KPUTEPUH 0TOOPA MO XJIOPICKOHY BBIITOIHEHBI.
Kpowme Toro, B cootBeTcTBUH ¢ TyHKTOM 6 cTath 8 Kousenmuu u myrnkTom 29 pemenns CK-1/7 Konpepenrmn
Cropon CTOKIroJbMCKOIM KOHBEHIIMH OH IIPUHST PEIICHHE YUPEIUTh CIICHUATBHY0 Pabodyro TPYIILy Ul JalbHEHIIero
PaccMOTPEHHs JaHHOTO MPE/TOKEHIUSI U IOATOTOBKH IIPOSKTA XapPaKTEPUCTHKU PHCKOB B COOTBETCTBHH C
npunoxerreM E k KonBeHuuu. PykoBoncTBysich myHkToM 4 a) ctathu 8 KonBeHuuu, on npeaioxun CTopoHaMm u

Cu. nokiaz o paboTe coBelaHus o agpecy: WwWW.pops.int/documents/meetings/poprc.
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HaOJIFOAaTeNsIM MIPE/ICTABUTH B CEKpeTapruar HH(OpPMaILHio, OrOBOpeHHY0 B npunoxennn E k Konsenmmu, 1o
27 ssuBaps 2006 rona.

1.3 MHcTOYHMKH JaHHBIX

Hacrosimas xapakTepuCcTHKa PECKOB OCHOBaHA TIIaBHBIM 00pa3oM Ha HHGOPMALMH U3 CIEIYIONHX 0030pHBIX
JOKJIaJIOB!

Kputepuu canuraproro cocrosius okpyxaroreii cperast (KCCOC) (Environmental Health Criteria) 43:
XJIOPACKOH. MexayHapoaHas mporpaMmma 1o xummudeckoit 6e3onacuoctu (MITXB). TIporpamma
Opranuszanuu O0beanHeHHbIX Hanuit mo okpyxaromieii cpene. MexyHapoHasi OpraHu3alus Tpya.
BcemupHast opranusanus 3apaBooxpanenus. JKenesa, 1990 r. (nmeercs Ha caiite:
http://www.inchem.org/documents/ehc/ehc/ehc43.htm);

PykoBonctBo no canutapuu u 6e3onacuoctu (PCB) (Health and Safety Guide) Ne 41, 1990. MexayHapoaHas
mporpamma 1o xumudeckoit 6e3omacuoctr (MIIXB). TMporpamma Oprauusanun O6sequHeHHBX Harnnit mo
OKpyKaromiei cpefe. MexIyHaponHas OpraHu3als Tpyna. BeeMupHas OpraHu3aiis 3ApaBoOXPaHEHHUS.
XKenesa, 1990 r. (umeercst Ha caiite: http://www.inchem.org/documents/hsg/hsg/hsg041.htm);

ToOKCHKOIOrHYECKHEe XapaKTePUCTUKU MUPEKCa U XJIOpAEeKoHa. MUHHCTEPCTBO 3ApaBOOXPAaHEHUS U
coruanbHoro obecneuenus: CIIIA, AreHTCTBO 10 perucTpalMi TOKCHYHBIX BELIECTB U 3a00JIeBaHMi
(APTB3), aBryct 1995 r. (nmeetcs Ha caiite: http://www.atsdr.cdc.gov/toxprofiles/tp66-p.pdf).

BI)IHIeyKEBaHHI)Ie HOﬂpO6HLIe 0630pHI)IC JOKJIaJIbl UCIIOJIb30BAJIMCh B KAYECTBEC OCHOBHBIX HCTOYHHUKOB I/IH(i)OpMaHI/II/I 0
JaHHOM XUMHUYECKOM BCUICCTBE, MPEAJIOKEHHOM JIsI BKIIFOUCHUA B IIEPEUCHD CO3. Hpe;lcz[e YEM IPUCTYIIATH K
COCTaBJICHUIO HaCTOSIHleﬁ XapaKTCPUCTUKU PUCKOB, OBLI OpEANTPUHAT ﬂeTaJ'ILHLIﬁ TIOUCK JIMTEPATYPHI IO XJIOPACKOHY,
KOTOpBIﬁ HE NPUBEJT K BBISIBJICHUIO KaKuXx-Tu00 JOIIOJITHUTCIIbHBIX TOKJIaA0B 110 OLCHKE 3TOIr0 XUMHUYECKOI'O BEIIECCTBA,
6yZ[I> TO MEXIAYHAPOAHBIX WK HAa YPOBHE OTACJIbHBIX CTPaH. B cl1ydyadaX HUTUPOBAHUA COOTBETCTBYIOIINX 0630p0B,
HI/ITI/IpyeMHﬁ (I/IJ'II/I I_II/ITI/IpyCMblﬁ C I/ISMGHCHI/IHMI/I) TEKCT BKJIFOYACT CCBUIKU, IPUBOAUMBIC B UCXOOAHOM 063ope. Takue
CCBIJIKM HE YKa3bIBAIOTCA OTACJIBHO B IPUBOJAUMOM IIEPECYHE JIMTEPATYPEI.

B otBer Ha npocs0y Komutera o pacemorpenuo CO3 0 NpeAcTaBIeHn MO XJIOPAEKOHY AOMOIHUTENBHOM
uH(OpMaIKK, OroBapuBaeMoii B ipuwioxenun E k KOHBeHIMH, COOTBETCTBYOMIAS HHPOPMAIIUs ObLIa [IPECTABICHA,
[IPHUYEM B OCHOBHOM OHa ObLiIa [IOYEPITHYTA M3 OTKPHITHIX HCTOYHUKOB. BMmecte ¢ Tem PpaHius npecTaBuia
[IO/IrOTOBJICHHBIH /11t HalmoHaIbHOro coOpanust JOKIa, B KOTOPOM H3JI0KEeHa UCTOPHS [IPOM3BOJICTBA U
HCIIONBb30BaHUS XJIOpIeKoHa Ha Mapturuke u ['Bagenyme (Beaugendre, 2005).

brut mpoBeneH u nouck 6onee HelaBHEH MHPOPMALINH, B YACTHOCTH, C UCIIOIB30BaHHEM PECYPCOB OHOIMOTEKH
JlaTcKOro TeXHUYIEeCKOro yHuBepcuTera u 6a3sl qanubix FINDIt (onck mo kirfoueBbIM ciioBaM: " XJIOpAekoH", "Kemon"
"Mupekc"), a TakKe MOMCK B OOIIEMOCTYTHBIX 6a3ax AaHHbIX. K ux guciy otHOcaTes "DkoToke” (AOOC CIIIA,
http://www.epa.gov/ecotox/), "NITE" (HaunoHaabHBIH HHCTUTYT TEXHOJIOTHY M OICHKH, SIOHMS,
http://www.safe.nite.go.jp/english/db.html), moxmaxsr ®YOC (BUA Reports) (http://www.gdch.de/taeti gkeiten/-
bua/berichte.htm) n basa manmbIx mo sxomorndeckoii "cyapoe” (http://www.syrres.com/esc/efdb.htm). Dot mouck
BeJICS 110 KITFOUEBBIM ciioBaM: "xytopnekon”, "kenon" u "Homep KAC 143-50-0". Kpome Toro, ObU1M TPOBEACHBI
KOHCYIbTaimy ¢ [IporpaMMoii MOHHTOPHHTa i OLEHKH sl ADKTHKH? 1 C YIACTHHKAMH PETHOHATBHOM OLCHKH
CTOMKHMX TOKCHYHBIX BEIIECTB B PaMKaX COOTBETCTBYIOIIEro [ J100anbpHOro gokiana IOHEIT®. B GonbimHcTBe CIlly4aeB
JanbHenei nHpopMalMy OTHOCUTENILHO XJIOPIEKOHA TTOJyYUTh HE yAaIoCh.

14  Craryc XuMHY€eCKOro BelllecTBa B PAMKAX MEKIYHAPOIHBIX KOHBEHIH i

X0opAeKoH ykaszaH B puiiokeHnH A TIpoTokosa o cTORKUM OpraHHYecKUM 3arpsa3HuTessiM K KonBeHuu o
TPaHCTPaHUYHOM 3arpsi3HEHUH BOo3Myxa Ha Gonbinre pacctosaus (KT3BEP). IMonoxenus [IpoTokona 00sI3bIBAIOT
CropoHsl (MX B HACTOAIIEE BpeMsl - 25) MO3TAITHO IPEKPATUTh BCE IPOM3BOJCTBO U UCIIONB30BAHUE XJIOPACKOHA.
Xnopnekon BxmodeH B Konsenmuio OCITAP kak BemiecTBo, MOTEHINAIEHO BEI3BIBAIOIIEE 06ECIIOKOEHHOCTR,

2 http://www.amap.no/.

3 http://www.chem.unep.ch/pts/gr/Global _Report.pdf.

4 XUMHUECKH POJICTBEHHOE COSAMHEHHE - MUPEKC - YK€ 0xBaueHO CTOKroJbMCKONH KOHBEHIHEH .

Kaxk mupekc, Tak 1 XJopJekoH Bkimouensl B Opxycckuii nporokon EOK OOH 1998 rona no croiikum
oprannyeckum 3arpssuuressm (CO3). Oba Beurecta oxBaueHbl B Konsenuuu OCITAP kak BbI3bIBaroLie
MOTEHLHAIbHYI0 00€CIIOKOEHHOCTb.
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IMpemtoxeHne BKIFOYNTE XJI0pAeKoH B Porrepaamckyro kouseniuo FOHEIT/®AO 6si10 nzyuero KomureTom mo
paccmotpennio xumuueckux erects (KPXB) Ha ero nepsom coserannu B ¢peBpane 2005 roma. KPXB mocranoswui,
YTO, HCXOJS M3 UMEBILEHCS Ha TO BpeMs HHopMaruy, yBegoMieHns ot llIBeiinapuu u Tannanna ynoBiIeTBOpsIOT
BCEM KPHTEPHSM, OTOBOPESHHBIM B TIpriiokeruH ||, 3a uckmouennem kpurepus b) iii)°. B sroit cessn KPXB mprmen
3aKJIFOUCHHIO O TOM, YTO XJIOPJEKOH ITOKa HE MOYKET ObITh PEKOMEHI0BAH /I BKIIOUeHus B npunoxerue |11 x
PorTepnamckoil KOHBEHIIUH .

2 CBOJHAA HHO®OPMALHUA I110 XAPAKTEPUCTHKE PUHCKOB

21 HcrouyHuku
211 TIpou3BOACTBO

XIJI0pIeKoH 00pa3yeTcs B pe3yabTaTe PeakiH TeKCaXIOPIUKIONEHTaJueHa U TPEXOKUCH CepBI IIPU BBICOKOH
TeMIIEpaType M MO/ JaBJICHHEM C UCIOJIb30BaHUEM B Ka4eCTBE KaTalIM3aTopa MATUXIIOPUCTOM cypbMbl. TIpomgyKT
peaKLuK MOABEPraeTcsi TUIPONIN3Y HIETOUYHBIM PACTBOPOM M HEUTPAIN3YETCs KUCIOTON; XJIOPAEKOH U3BJICKACTCS
MyTeM HeHTPU(YTHPOBaHUs WITH QUIBTPAIMH U BBICYLINBaHU ropsiunM Bo3ayxoMm (Epstein, 1978) (uutupyetcs mo
USATSDR, 1995).

Xnopaekon ObuT BriepBbie n3roToBieH B 1951 roay, 3anarentoBan B 1952 rogy u npeiioxkeH K MpoJaxe B
Coenunennsix [Itarax Amepuku kommanueit " Ammaitn kemuxn” (Allied Chemical) 8 1958 rony moa ToprossiMu
nasBanusmu "Kenmor®" u "GC-1189" (Epstein, 1978; Huff and Gerstner, 1978). Texuudeckie copTa XJIOPAEKOHa,
00b1gHO comepxkaBiue 94,5 mporeHTa XJIOpJeKOHa, UMENUCh Ha peiHKe B CoennHeHHBIX [lITaTax AMepuku 1o

1976 roma (IARC, 1979). Kpome Toro, IprcyTCTBHE XJIOPACKOHA B KOHI[CHTpAUUsX 70 2,58 MI/Kr ObLIO BBISBICHO B
TEXHHYECKHAX COPTax MUpPEKca, a B KoHIeHTpausx 10 0,25 Mr/kr — B penaparax MHpPEKca, HCTIOIb30BABIIHXCS B
kauectBe mpumanku (EPA),1978b; IARC, 1979a) (untupyetcs mo US ATSDR, 1995).

2.1.2 Toproisi U CKJIAJACKHE 3aNaChI

C 1951 o 1975 roast B Coenunennbix IItatax 65110 TpOM3BEASHO TPUOIM3UTENBHO 3,6 MiTH. (yHTOB (1,6 MITH. KT)
xmopaekona (Epstein, 1978) (uutupyercs mo US ATSDR, 1995). TIpoussomcto xnopaekona B CIIIA 6b110
npekpaiieHo B 1976 rogy. OgHako rogom mo3ike MOCTYIHIA COOOLICHHUS O TOM, YTO OfHA U3 (PPAHIY3CKHX KOMITAHHUH
paccMaTpuBaeT BOIPOC O CO3aHUH COOTBETCTBYIOLIMX MPOM3BOACTBEHHBIX MoIIHOCTeH Bo Dpanrmu (ANONymous,
1978b), omHako manpHeimas nrHdGopManus 06 3ToM Hamepenun oTcyTcTByeT (1o Marepuaniam KCCOC-43

(IPCS, 1984)).

TekyIux JaHHBIX OTHOCHUTENIFHO 00bEMOB UMITOPTA XJIopAeKkoHa He uMeercst. K 1976 romy TeXHHUECKU#T XIOpASKOH
n3 CoenuneHHBIX 1IITaTOB HE IKCIOPTUPOBAIICS, M JAHHOE COSAUHEHHE B 9TOI cTpaHe Oosee He Mpou3BOaUIOCh. C
1951 o 1975 ronsr kommanwus "Dinaiia kemukn” (Allied Chemical) B 6ombuinx KoJndecTBax SKCIOPTHPOBAa
TEeXHUYECKUe copTa pazdaBieHHOro xyopaekona (80 MpoIeHTOB aKTHBHOTO HHIpereHTa) B EBpory, 0cOOSHHO B
T'epmanuro (Epstein, 1978), rae pa3baBieHHbINH TEXHHYESCKHN TPOIYKT MPEe0OPa30OBBIBANICS B AIAYKT IO HA3BAHUEM
"Kenesan". KeneBaH sIBIsieTCs MPOU3BOAHBIM COSTUHEHUEM XJIOPACKOHA M UCTIOIB3YETCS B TEX XKe IeNsiX. B
OKpYKarollled cpesie OH B pe3ybTaTe OKHCICHHUS MPEeBpalaeTcs B XJIOPAEKOH U II09TOMY MOXKET Hapsdy ¢
XJIOPAEKOHOM pacCMaTPHUBATHCS Ha MpeaMeT BKITIoYeHHs B CTOKIOJIbMCKYIO KOHBEHIHIO. [IpnOIm3uTensHo

90-99 nporeHTOB BCero 00beMa XIOPASKOHa, TPOU3BEACHHOT0 3a 3TOT IEePUO/, ObLIO FKCTIOPTHPOBaHO B EBpormy,
Aszwmro, Jlatuackyio Amepuky u Appuky (DHHS, 1985; EPA, 1978b) (o marepranam US ATSDR, 1995). Her
CBEICHUI, YKa3bIBAIONINX Ha TO, 4TO KeeBaH MPOM3BOMUTCS WIIM UCTIONB3YETCS B HACTOSIIEE BPEMSI.

C 1981 o 1993 roas! XJIOpACKOH pojaBaics Ha poiake Opannun kommanueii " Ie Jlarapuk” (De Laguarique) B Bune
npenapara "Kropion". DToT npenapaT ncnons3oBaics Ha MapTuHuke u ['Bazenyre nocie nopa3suBLIMX 3TH CTPAHBI B
1979 1 1980 ropax yparanoB "Asmier" u "/I5Bua", KOTOpbIE NPUBEIH K 3HAYUTEILHOMY 3apaXKEHHIO
CeNIbCKOXO35IHCTBEHHBIMU BpEIUTEISIMU. XJIOPIEKOH JUIsL IAHHOT'O Ipernapara ObUT cuHTe3upoBaH B bpasuwmiu. B
1990 rogy MHHUCTEPCTBO CEIILCKOro xo3siicTBa dpaHIMK 0TO3BANO pa3pelieHre Ha KIOpiaoH. Ero ucnosnb3oBaHue
mpoaomkanoch 10 centsops 1993 rona (Beaugendre, 2005). B Kanane ¢ 2000 roaa He 3aperucTpupoBaHO HUKAKHUX
XJIOPJIEKOHCOEP KX MPOAYKTOB JJIsl UCIIOJIb30BAaHHSA B IENsIX OOpHOBI C BpEIUTEISIMH.

5 10T KpI/ITepI/Iﬁ IpeaycmaTpuBact TpeGOBaHI/IC O TOM, 4TOOBI U3 HpeHCTaBHCHHOﬁ JAOKyMEHTalluu

SIBCTBOBAJIO, YTO OKOHYATCIIbHOC PErIaMEHTAallMOHHOC [TIOCTAHOBJICHUE OCHOBAHO Ha pE3yjibTaTaX OLCHKU PUCKOB C
yuyeToMm npeo6naz{a}omnx yCHOBI/Iﬁ B CTOpOHC, HpPIHPIMaIOIHeﬁ TAaKO€ IIOCTAaHOBJICHUC.
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2.1.3 Bujabl HCHOJAbL30BAHUS

XIJIOPICKOH IUPOKO HCIONB3YESTCs B TPOIHMKAX AJs1 O0pbOBI ¢ 6aHAHOBBIM JoiroHOCHKOM (Anonymous, 1978z,
Langford, 1978). DTo emMHCTBEHHBIN M3BECTHBIH BH/] €r0 MCIONB30BaHUS IPU BBIPALIMBAHUH TPOJAOBOIHCTBEHHBIX
KynbTyp. OH cunuraercs 3 (PEeKTUBHBIM HHCEKTUIIHIOM B 00pb0E ¢ HACEKOMBIMH-IUCTOPE3aMH, HO MeHee 3 dexTrBeH
mpoTHB cocyumx Hacekombix (Information Canada, 1973). XiopaekoH TpaauiOHHO UCTIONb3YETCS B PA3THYHBIX
peruoHax Mupa Juist 00psObI C IUPOKUM KpyroM Bpenutenaeid. OH MOXKET HCIOIb30BaThCs sl YHUUTOKEHUS! JIMYHHOK
MyX, B KauecTBe ()yHTHIUIa IPOTUB MapIIX sIONIOHK U HacTosel myunuctoit pocsl (Information Canada, 1973), a
TaKxke st 00pbOBI ¢ KOIOpancKuM KaprodensHbIM xykoM (Motl, 1977), BOiI0YKOBBIM KJICIOM Ha HEIUIOAOHOCSIIINX
LUTPYCOBBIX U C KapTO(heIbHBIM U TabaIHBIM MTPOBOJIOYHHUKOM, OPaKAOLINM TIIAIHOIIYChI K Apyrue pacterus (Suta,
1978). Kpome Toro, XJIOpACKOH B KOHLICHTPALUIX HA ypoBHE mpuOmm3uteapHo 0,125 npoieHTta uenoab3yercs B TaKoit
OBITOBOM MPOIYKIMH, KaK JIOBYIIKH [Tl MypaBbeB U TapakaHoB (IARC, 1979a). B mpumaHKe 171 MypaBbeB U
TapaKkaHOB HCIIOIb3yeMast KOHIICHTPAIMsI CocTaBisIa npubmmsutensbao 25 mporenros (Epstein, 1978) (mo marepuanam
KCCOC-43 (IPCS, 1984) u US ATSDR, 1995).

2.1.4 BbIOpOCHI B OKPYKAIOINYIO CPexy

Y4uThIBas KOHKPETHOE IpEIHA3HAYCHUE XJIOPJICKOHA B KAYECTBE MECTHIINAA, MOXKHO OXKHJaTh, YTO BCE
MIPOHU3BEICHHbIE 00BEMbI B KOHEYHOM HTOTE MOMANyT B OKPYKAIOIIYyI0 cpeay. Vcnoiap30BaHue XJIOpAEKOHA KaK
nectuiuaa Ha Maptunuke u I'Banenyne 1o 1993 rona npuBeso K cepbe3HOMY 3arpsi3HEHHIO ITOYBBI M TOBEPXHOCTHBIX
BOJI, KOTOPBIE B HACTOSIIIIEE BpEeMsI sIBISIOTCSL 00bekToM MoHuTOpuHra (Bocgquene & Franco, 2005; Beaugendre, 2005).

Vimenu MecTo 3HaUNTEIbHBIE BBIOPOCH! XJIOP/IEKOHA B BO3YX, [IOBEPXHOCTHBIE BOABI M IIOUBY BOKPYT KPYITHOTO
00beKTa I10 ero MPOU3BOACTBY B I'. Xomyawi, wt. Bupmkunus, CIIA. BeiOpock! ¢ 3T0ro npeupusaTus B KOHEYHOM
WTOTe TPHBEJIH K 3aTPSI3HEHUIO BOJIBI, OTIIOKEHHUI U OMOTHI B peke JIkeiiMc, Bnanaromniei B Yecannkckuii 3aJ1uB
(murupyercst mo US ATSDR, 1995).

2.2 OxoJormyeckas " cyapoa"

Pacnipenenenne XJI0pAeKOHa B OKPYKAIOIIEH cpejie OyIeT onpeaensaThes BRICOKUM 3HaueHneM ero 1og Kqy, (5,41 witu
4,50) 1 OTHOCHTENFHO HU3KOM pacTBOpUMOCThIO B Bojie (1-3,0 Mr/i), 3a cueT 4ero mpoMCcXOmUT COpOITHs Ha TBEPIbIE
YyacTHIBI (BUTH, TOYBA U OTJIOXKEHHS) U OPraHHUECKYIO MaTEPHIO (KUBBIE OPraHH3MBbI).

TH CBOHCTBA B COYCTAHMH C BEMUMHOM naBieHns mapos (3,0-4,0x10° Ia) xmoprekona 0GyCITOBIHBAIOT
OTHOCHTEJIBHO HU3KYIO CIIOCOOHOCTH K HCIIAPUTEIBHOMY MEPEHOCY, MOCKOJIBKY COOTBETCTBYIOMIAS KOHCTAHTA 3aKOHA
Tenpn coctapmsier ot 2,0x107? 10 5,45x10° Ia M*/mons (25° C) B 3aBHCHMOCTH OT TOTO, KAKHE JAHHBIE HCIIONB3YIOTCS
mipu pacuere (Tabmuia 1.1).

B KCCOC-43 (IPCS, 1984) ucnapuTenpHbIil TepeHOC XITOPACKOHA OLEHUBAJICS HAa OCHOBE JTaOOPaTOPHBIX M MOJNEBBIX
HaAOJIOIEHUH, CBUICTEIIHCTBYIOMINX O TOM, YTO UCIIAPUTEIILHOTO NEPEHOCa XJIOPJICKOHA B CKOJIb-TH00 3HAYUTEIILHON
crenenu He porucxoaut (Dawson, 1978). Bmecte ¢ TeM BBIOPOC OOMIBHBIX KOJHYECTB XJIOPACKOHCOASPIKAICH TBLTH
C MIPOU3BOACTBEHHBIX OOBEKTOB SIBISCTCS 3HAUUTEIILHBIM HCTOYHUKOM 3arPSI3HEHHUS OKPYXKAIOIIEH cpelbl U BPEIHOTO
BO3JEHCTBUS Ha mofeil. [3BecTHBI Cirydau ImepeHoca XJIopAeKoHa B BO3AYXe Ha pacCTostHUE 10 60 MIJIb OT TOYEIHOTO
ucrouynuka (Feldmann, 1976), u cyiiecTByeT BepOsSTHOCTD JallbHEHIIero paccenBanus Meikux dactun (Lewis & Lee,
1976) (uutupyercs ¢ coxkpamieHusmu o KCCOC-43 (IPCS, 1984).

B US ATSDR (1995) BeiBeIcHO 3aKIFOUEHHUE O TOM, YTO IOMAAIONIHH B OKPYKAIOIYIO CPEAY XJIOPAEKOH Pa3aessieTcst
MEX]y ITOYBOH U OTIOXEeHUAMHU. Hebobiue 00beMbl MOTYT OCTaThCs PACTBOPEHHBIMU B BOJIC, 3 B KOHEYHOM UTOTE
TOMAarIUi B aTMOCc(hepy XJIOPACKOH OCaXaeTCs Ha MOYBE WM MOBEPXHOCTHBIX BOJAX.

2.2.1 CroiikocTh

B KCCOC-43 (IPCS, 1984) mutupyroTcst paHHHUE TOKJIAIbI, T/I€ HE IPUBOTUTCS KaKHX-THOO TaHHBIX,
CBHIETEIBCTBYIONINX O Pa3IONKEHNH XJIOPIEKOHA B TIpupoaHoit cpeme (Dawson, 1978; Geer, 1978), a taxke 0aHO U3
6oJiee HETABHUX MCCIICIOBAHMU, IOKA3bIBAIOLIEE, YTO 110/ BO3ACHCTBHEM MHKPOOOB XJIOPICKOH PeoOpa30BhIBAIICS B
MOHOTHIPO- M, BO3MOXHO, nuruapoxiaopaexon (Orndorff & Colwell, 19804).

B KCCOC-43 (IPCS, 1984) BbiBeIcHO 3aKITIOUECHHE O TOM, YTO XJIOPIAEKOH SBISIETCS YPE3BBIUANHO YCTOWIHBEIM
COCMHEHUEM, PA3TIOKEHUE KOTOPOTO B OKPYKAIOIIEH cpesie B CKOMb-THO0 3HAUHTENILHON CTEIIEHH MaIOBEPOSITHO.
BMecTe ¢ TeM HMEIOTCSI COOOLICHHST O BBISBJICHUH CIIEIOBBIX KOJIMYECTB MOHOTHApoxIopaekona (Carver et al., 1978;
Orndorff & Colwell, 1980b), onHako ICHOCTH OTHOCHTEIBHO MEXAHU3MOB €r0 (POPMHUPOBAHHUS OTCYTCTBYET.
BoznetlicTBie coMHEUHBIX JIydeil Ha XJIOPAEKOH B IPHCYTCTBUH STHICHANAMUHA IPUBOAUT K 78-TIPOLIEHTHOMY
pasnoxkenuio gepe3 10 cyrok (Dawson, 1978) (uutupyetcs mo KCCOC-43 (IPCS, 1984). OxHako STHICHIHAMAH B
aTMocdepe 0OBIYHO HE NPUCYTCTBYET, U TOITOMY Ha MOMEHT IIPOBEIECHHS COOTBETCTBYIOIIETO HCCIETOBAHIS
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HH(GOPMAIINN OTHOCHTEIEHO (OTOIUTHYECKOH YCTOHYMBOCTH XJIOPAEKOHA B YCIOBHSIX OKpYKaroIIeil cpebl He
HMEIOCh.

B Gornee nepaBHeM 0030pe (US ATSDR, 1995) BeiBeieH0 3aKiIi0UeHHe 00 OTCYTCTBHH OCHOBAHHIN OXKUIATh, YTO
XJIOPZICKOH TOJIBEPKEeH MpsiMoMYy (oTopasnoxenuio B atmochepe. Kpome Toro, BEIBEIEHO 3aKITIOYEHUE O TOM, YTO
XJIOPZICKOH CTOEK K a3pOOHOMY Pa3i0KEHHUIO, XOTS ONPEACICHHOES aHaPOOHOE OMOPA3IIOKEHHUE BCE JKE MPOUCXOINT, U
YTO XJIOPJICKOH XapaKTepU3yeTcs BRICOKO CTOMKOCTBIO B OKpYXarolel cpeie. XIOpPAEKOH OyaeT MPOYHO
TIPUKPEIUIATHCS K OPraHUYeCKON MaTepUu B BOJIE, OTIIOKCHUSX U MOouBe. [IpUKPENUBIIKCH K TOYBE, OOraToit
OpraHMYECKUMH BEIIECTBAMH, XJIOPACKOH OCTACTCS KpaifHe HeMOABMKHBIM, OJTHAKO MPH aJICOPOIIMU Ha TBEPbIC
YaCTHIIBI B TOBEPXHOCTHBIX BOAAX XJIOPJCKOH €IIle JI0 MePeX0/ia B OTI0KEHHUSI MOXKET TIEPEHOCUTBCS Ha OOJIbIINE
paccrosiHus. Pa3znoskeHue XJIOpJeKOHA B TIOYBE WIH OTIOXKEHUSIX MPOUCXOAUT TJIAaBHBIM 00pa30oM IyTeM aHa3pOOHOT0
6uopasznoxenus (uutupyercs ¢ cokpamieHusmu no US ATSDR, 1995).

MHbopmaiys 0THOCUTEIFHOCTH CTOMKOCTH XJIOp/AEKOHA, natupyemas rocie 1995 rona, saBisieTcst CKyJHOH, OJHAKO
ero ucnons3oBanue 10 1993 roga Ha ocrpoBe MapTtuHuka B KapnOckoM Mope IpHBEIIO K CEpbe3HOMY 3arpsi3HEHUIO,
ocJie Yero ObUTH Ha4aThl COOTBETCTBYIOIINE MOHUTOPHUHIOBBIC HccleqoBanusi. B padore Bocquene & Franco (2005)
coobraercst 0 KoHIeHTpaluax B mpodax 2002 roga B Boze (TBEp/ble YACTHIIBI) U OTIOKESHUIX B PEKax HA YPOBHSX,
COOTBETCTBEHHO, 710 57 MKI/KT U 10 44 MKT/KT. ABTOpBI IUTHPYIOT IPYrHe UCCICAOBAHHS, B KOTOPHIX COOOMIAIOCh 00
obHapyxeHHH B pobax peunoii Bojsl, B3sAThIX B 2000-2001 rogax, koHieHTpanuii B quanasone ot 1,20 mo 2,13 mkr/i.

Hecmotps Ha 3ampelneHne XJI0pAeKoHa B MaTepuKoBoil OpaHIyy, OBUIO MTPEAOCTABICHO OCBOOOKICHHE, pa3pellaBIIee
HCTIONB30BAaTh €ro Bo (paHiry3ckoi Bect-NMuaun no centsnops 1993 rona. HenaBHee nccnenoBanne mokasano, YTo OH
BCe ellle 00HapyKUBAETCs B pa3MUYIHBIX dkocuctemax Maptunuku (Coat, S. et. al., 2006). He uckito4yeHo, 4To 3amacel
XJIOpPAEKOHA UCTIONB30BAINCH Ha MapTrHuKe 1 nocite 1993 rona, HoO mpenmonaraercs, YTo €ro HCIoNb30BaHHE OBLIO
MIPEKpaIeHO HECKOJIBKO JIeT Hazax. OIHAaKO OCTATOYHOE 3arps3HEHHUE BCe elle HaOIoaaeTcsl Kak B PeIHOM BoJe, TaK U
B OTJIOXKEHHUSIX, IPHUEM IIpeobIalaoline aHadpOOHBIe YCIOBHS ITOCIIEIHIX TOITYCKAIOT €MHCTBEHHBIH N3BECTHBINH
croco0 OMOTHYECKOTO pa3IoKEHHs XJIOPJACKOHa. DTO TeM OoJiee MPUMEYaTeIbHO, YTO KIUMAaT B JaHHOM PErnoHe
OIITHMAaJIEH HE TOJIBKO JJISI CEIbCKOXO3IHCTBEHHBIX KYJIBTYP M BPEAUTENEH, HO U IS OMOPa3IIOKEeHNUSI.

3akjoueHue

Tunponus nim OnopasnoxeHue XJIOpAeKOHa B a3poOHON BOAHOM Cpejie HIIH B IIOYBE IIPEJICTABISACTCS MaJIOBEPOSTHBIM,;
OIIHAaKO MMEIOTCS HEKOTOpPbIE aHHBIS, CBUACTENBCTBYIOIIHME O PA3JIOKEHHH TIPH aHadPOOHBIX ycinoBusax. CreneHb
TIPSIMOTO (hOTOPA3JIOKEHHSI He3HaUNTeNbHa. VX0 U3 BCeX MMEIONINXCS TaHHBIX, XJIOPAEKOH CUNTaeTCsl KpaitHe
CTOMKHUM B OKpYXaroUieil cpene.

2.2.2 BHOAKKYMYJISAIMSA

B cuiny nunoduiapHOro xapakTepa JaHHOTO coeanHeHus (BBICOKUi KoadGuimeHT pasaeneHus okranon/Bona: (10g
Kow 4,50-5,41) xnopaekoH 001a1aeT ClmoCOOHOCTRIO KaK K OMOaKKYMYJISILIUH, TaK M — C YIETOM HE3HAYUTEIbHOCTH
WIK OTCYTCTBUS OUMCTKHU B X07ie 0OMEHa BEIIEeCTB — K OMOYCHJICHUIO B BOJHBIX IHIIEBHIX IIETISX.

B ta6mmuie 2.1 moapIToxkeHa HHGOpMAIs 0 3HaYeHUsIX Kodpdurmentor onokonnentpanud (KBK), orobpannas u3
6a3p1 manHbix AOOC CHIA "Dkotoke” (US EPA, 2006). BxiitoueHHbIE pe3yabTaThl OCHOBAHBI HA 3aMEPEHHBIX
KOHLIGHTPALUX, IPUYEM B CIIy4ae OPraHU3MOB, OTJIMYHBIX OT BOIOPOCIIEH, - BHIBEJCHBI U3 AKCIIEPUMEHTOB Ha OCHOBE
BO3JEHCTBUS B IPOTOYHOH Boge. Takum 0Opa3oM, MOITydeHHBIE Pe3yIbTaThl JOIDKHEI OTPaXKaTh YPOBHU
OMOKOHIIEHTPAINH, TOCTUTHYTHIE ITPU ITOCTOSHHOM BO3JEHCTBHH YETKO OIPEIeNICHHBIX KOHIIEHTPALHI
COOTBETCTBYIOLIETO BeulecTBa. UTo Kacaercsi ppl0, TO B TaOJIMIly HE BKIIOUEHBI PE3YJIbTaThl CEPUU OIBITOB
MIPOJIOJDKUTEIBHOCTBIO B YETHIPE JHS, IOCKOJIBKY JOCTH)KEHHE PABHOBECHOT'O COCTOSHUS 3a 3TO BPEMsI CUUTAETCS
MaJ‘IOBepOSITHI)IMG. JIOMOMHUTENBHO B TAOIHILY BKIIIOUSHBI Pe3ybTaThl [BYX wuccienoanuii 3 KCCOC-43 (IPCS,
1984).

6 B PykoBoacte 305 OOCP 110 npoBeeHHIO OIBITOB IIPEIINUCHIBACTCS 28-THEBHAS

TIPOAOJKUTEIIBHOCTD (1)3.3])1 BO3CHCTBHUS.
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Ta6mmua 2.1. 3unauennss KBK mo xsopnexony

IIponosku- Konnenrpanun
Buabl TeJbHOCTh BO3/1eliCTBYIOLIEr0 KBK Cebuikn®
OnbITOB BeleCTBa B MK/

3enem_,1e BOZIOOCIH (Chlorococcum sp., oAy 100 230-800 Walshet al., 1977
Dunaliella tertiolecta)
3enenas Bogopocis (Chlorococcum sp.) 48 u. 40 6000 Bahner et al., 1977
Juatomossie sonopocn (Thalassiosira 244, 100 410-520 Walsh et al., 1977
guillardii, Nitzschia sp.)
Paxoo6pa3usie (Callinectes sapidus) 96 u. 110-210 6,2-10,4 Schimmel, 1977
Paxoo0pasubie (Palaemonetes pugio) 96 u. 12-121 425-933 Schimmel, 1977
PaxooGpasnrie (Palaemonetes pugio, 21-28 cyr. 0,023-0,4 5127-13473 | Bahneretal., 1977
Americamysis bahia)
Paxoo6pa3usie (Palaemonetes pugio) 16 cyr. 0,041 12 094 Fisher & Clark, 1990
VYerpuua (Crassostrea virginica) 19-21 cyr. 0,03-0,39 9 278-9 354 Bahner et al., 1977
Morsuis-xuponomuaa (Chironomus tentans) 14 cyr. 11,8-169,2 21 600 Adamset al., 1985
Pri6a (Brevoortia tyrannus) 1-18 cyt. 0,14-1,55 2 300-9 750 Roberts & Fisher, 1985
Pri6a (Menidia menidia) 1-28 cyr. 0,08-0,8 21700-60 200 | Roberts & Fisher, 1985

. . Bahner et al., 1977;
Pri6a (Cyprinodon variegatus) 28 cyr. <0,02-1,9 3100-7 115 H etal, 1977
Pri6a (Leiostomus xanthurus) 30 cyr. 0,029-0,4 2 340-3217 Bahner et al., 1977
Pri6a (Pimephales promelas) 56 cyr. 0,004 16 600 Huckins et al., 1982?
Pri6a (Cyprinodon variegatus) X“;’fg‘"ﬁ 0,041 1800-3900 | Goodman et al., 19822

1:  Bce cBenenus nutupyiores no 6ase nanubix "Dxotokc” (US EPA, 2006), kpoMme [IBYX Cllydaes 2, kora oHH LUTHPYIOTCS IO
KCCOC-43 (IPCS, 1984).

Hecmotpst Ha orpaHYeHHOCTh MHGOPMAIMU 0 OMOAKKYMYJISLMH, 00yCIIOBIeHHOI nuineii, B nokinane KCCOC-43
(IPCS, 1984) npuBoasTcs pe3ybTaThl JBYX COOTBETCTBYIOLIMX UCCIICNOBAHUI; OIHO MOCBSIICHO BO3CHCTBHIO MHIIIH,
a Ipyroe — MUILIEBON IIeNH dcTyapueB. [Ipu BBeAEHHH XJIOPJEKOHA ¢ KOPMOM MajlbKaM CIIOTa B TeueHHue 28 nHei
OTMEYAIOCH MTPUpAIEHHE €r0 YPOBHS B JKMBOH Macce, a paBHOBECHOE COCTOsIHKE He mocturanoch (Stehlik & Merriner,
1983). B wuccrenoBanuu nueBoii rienu scryapues (Bahner et al., 1977) 6su1tn 0XBadeHBI 3eJIeHBIE BOAOPOCITH,
YCTPHILIBI, MU3H/IBI, TPaBSHbIC KPEBETKH, H3MEHUYHMBBIC Kapro3yOHKU U CIOTHL. Ilepemada OT BOZOPOCIEH K yCTpULIaM
OblTa OYeHb MEIJICHHOM; OIHAKO YeTKas Iepeada oT KPeBETKH K MU3UIaM M OT MU3HJ K CIIOTY yKa3bIBajla Ha TO, 4TO
00rbIIIast YacTh XJIOpAEKOHA IepenaeTcs yepe3 TpopHuIecKre ypoBHH. B KpeBeTKax U pplOe OuHIIeHHe IPOTEKaIo
MEJICHHO, a YPOBHH XJIOpJIeKOHA B TKaHsAX cHikamuch Ha 30-50 npornenTos 3a 24-28 cyTok.

B noxnage US ATSDR (1995), rae paccMOTpEHBI MPOLIECCH OHOAKKYMYIISIIMN XJIOPISKOHA 1 MUPEKCa, YKa3bIBaeTCs,
410 002 BEIeCTBa XapaKTePHU3yIOTCS BBICOKOH CTENEHBIO JTNIO(GUIEHOCTH U ITOTOMY 00J1aJal0T BEICOKOH
CIOCOOHOCTBIO K OMOKOHIIEHTpauuu. OHM OMOAKKYMYJIUPYIOTCS B BOJHBIX IMHUIIEBBIX LEIX, IPUYEM Pa3JIoKeHUs
9TUX COCMHECHUI B MOABEPTraIOIIMXCS MX BO3ACUCTBUIO OpraHn3Max mpaktiuiecku He mpoucxonut (delaCruz u
Nagui, 1973; Epstein, 1978; Huckinset al., 1982; Huggett u Bender, 1980; Kenaga, 1980; Lunsford et al., 1987,
Naqvi and de la Cruz, 1973; Nichols, 1990; Oliver and Niimi, 1985 i 1988; Robertsu Fisher, 1985)’.

Wmerornasicst uHGOpMAIUS O TIOTIONIEHUH U OHOAKKYMYJISIIMH XJIOPJEKOHA B IMIIEBBIX IIEMSAX HA CYIe BEChMa
orpannuena (Nagvi and de la Cruz, 1973), a nannsie HaGIIOACHNH CBUIECTEIBCTBYIOT O MAJION CTETICHHU ITOTIIOIICHHS
xnopaekona pacrernsvu (Topp et. al., 1986).

DTH CCHUIKM KacaroTCs Kak MHUPEKCa, TaK U XJIOpACKOHA.
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3akioueHne

TTockonbky 3uauenus KBK B Bogopocisax nocruraror 6000, B 6ecriozBoHouHbIX - 21 600, a B ppidax - 60 200, u
3aIOKyMEHTHPOBAHBI CITy4au OUOYCUJICHHUS, CUUTACTCS, YTO XJIOPACKOH 00JIaaeT BBICOKOW CIIOCOOHOCTHIO K
OMOAKKYMYIAIUH U OMOYCHIICHHIO.

2.2.3 CrnocoGHOCTB K IEpPEHOCY B OKpY:Kalolleii cpeie Ha §oJIbIIMe PACCTOSIHUSA

CnocoGHOCTE K IEPEeHOCY B OKpYKarolleit cpesie Ha GOJIBIINE PacCTOSHHS MOXKHO JOKYMEHTAIGHO ONPENeIUTh Ha
OCHOBE JaHHBIX MOHUTOPUHIA M3 OTAAICHHBIX PETHOHOB (HaIp., B APKTHKE) H/HIN 10 QH3HKO-XUMHIECKAM
XapaKTepPUCTHKAM COOTBETCTBYIOILEH MOJIEKYIIbI, CIIOCOOCTBYIOIIUM TakoMy niepeHocy. Hambomee xopomio
W3BECTHBIM MEXaHU3MOM Ie€peHOca Ha OOJbIINE PACCTOSHUS SBISIETCS aTMOC(HEPHBII TEPEHOC BEUIECTB B ITAPOBOM
(aze. BmecTte ¢ TeM CBOIO pOIIb MOT'YT UTpaTh M aTMOC(EPHEIIl EpeHOC BEIECTB, COSINHEHHBIX ¢ YaCTHIIAMH,
MIEPEHOC OKEAHCKMMH TEUCHHUSIMHU YaCTHIl B COCTABE OTJIOKCHHM, a TaKke OHOTHUECKHi epeHoc (cMm., Hanp., AMAP,
2004).

OIHO# U3 MPEANOCHUIOK aTMOCHEPHOro MepeHoca Ha OONbIINE PACCTOSHUS SBISETCS YCTOMIUBOCTD K PA3NIOKEHHUIO, A
XJIOPJIEKOH CYMTAETCS BEChMa CTOMKHM B OKpyKaroieit cpeze (cM. pasnen 2.2.1). XiopaekoH He obnagaer
CKOJIB-JTHO0 3HAYMTENBHOI JIeTydecThio (CM. paszen 2.2). PasieneHue XJIop/eKoHa B OKpYXKarole cpejie Oyner
OIpeeNATHCST BEICOKMM 3HadeHreM ero 10g Koy (5,41 wnn 4,50) 1 0THOCHTENBHO HU3KOM pacTBOPHMOCTHIO B BOJIE
(1-3,0 mr/n), 06ycIOBIUBAIOIIIAME COPOIIHIO Ha TBEPIbIE YaCTHIIBI (IIBLUTB, TIOYBA H OTIIOKEHHS), & TAKKE HA
OpraHMYEeCKHe BENIECTBA U )KUBBIE OPraHu3Mbl. [109TOMY MpeJonaraeTes, 9To IMepeHoc Ha OOJIbIIHE PACCTOSHHS
MPOUCXOJIUT HMEHHO Yepe3 ITH KaHaIbI.

B moximane US ATSDR (1995) ykassiBaeTcst, 4TO pe3yiIbTaThl aHaIHu3a Pos, 0TOOPaHHBIX U3 GUIBTPOB
KPYMHOOOBEMHBIX BO3AYX03200pHUKOB B XOIMy?dIjie, MOATBEPANIH (BakT aTMOcdepHOro mepeHoca mblUTH, coaeprKamieit
YaCTHUI[BI XJIOPACKOHA, B FOJIbI, KOT/Ia TaM BEJIOCH ero nmpou3BoacTBo. [IpubmusutensHo B 200 sipaax OT IpeanpusaTus
110 POU3BOJCTBY XJIOPAEKOHA OTMEUANOCh IPUCYTCTBHE STOTO BEIECTRA B AuanasoHe ot 3,0 10 55 Mxr/m° B
3aBHCHUMOCTH OT MOTOJIHBIX YCIIOBHUH U IaThl 0T00pa pod. B mae 1975 roaa Ha Gosiee OTAICHHBIX YY4aCTHUKAX
OTMEYaIIUCh YPOBHU B Anana3one ot 1,4 no 21 /M. B yacTtHOCTH, B CayT-PuumMoH/ie, pacnonoxeHHoM B 15,6 mussix
K ceBepo-3amany oT XOITydJuIa, COOTBETCTBYIONINI YpoBeHb cocTaBisut 1,41 ur/m®. B asporopty "bapxa”,
pacronoxensoM B 14,12 munsix k cesepy ot Xomysiia, yposers coctarmsut 1,93 ur/m®. B ITurepcGepre,
pacronoxeHHoM B 8,19 MIIsIX K foro-3amaxy ot Xomyaa, ypoers coctasisn 20,7 ur/m® (Epstein, 1978). B
3aKITIOYEHHE aBTOPHI YKa3bIBAIOT HA N3BECTHBIE CIyYaH IPHCYTCTBHS B3BELICHHOIO B BO3yXe XJIOPAEKOHA Ha
paccrosiaun 10 60 Muib 0T Toueuroro ucrounuka (Feldmann, 1976) u nearoT BEIBOA O BO3MOKHOCTH JabHEHIIIETO
paccenBanus menkux dactur (Lewis & Lee, 1976) (USATSDR, 1995).

ITepeHoc B BOXHOI cpelie HAIIISIHO MTOATBEP)KIACTCS pe3yIbTaTaMy 3aMEPOB CONEP)KaHHUS B IBYXCTBOPYATHIX
MOJUTIOCKaX M yCTpULax U3 peku J[xelMc, IpOU3BEICHHBIX B HECKOJIBKUX MECTaxX Ha paccTostHuM 8-64 Muipb ot
Xomyasmia, wrt. Bupmkunus; B HEX 06110 06Hapysxkeno ot 0,2 no 0,8 mr/kr xmopaekona (Epstein, 1978).

BMecTe ¢ TeM OTCYTCTBYIOT TIOKYMEHTAIIbHBIC JaHHBIE OTHOCHTEIILHO KOHIIEHTPAIIU I XJIOPJICKOHA B pailoHaXx,
HaXOJISIIUXCS Ha OOJBIIIOM PACCTOSIHUU OT MECT €ro MPOU3BOICTBA WM UCIONB30BaHus. [103TOMy OIleHKa
CIOCOOHOCTH XJIOPJICKOHA K MEPEHOCY Ha OONBIINE PACCTOSIHUS JODKHA OCHOBBIBATHCS HA COOTBETCTBYIOIINX
(u3MUECKUX CBOWCTBaX. B 3THX mensx Hanbosee 3HAYMMbIMH CBOMCTBAMU — IIOMUMO CTOMKOCTH — CUHUTAIOTCS
JIABJICHUE TTApPOB U KOHCTaHTa 3aKoHa ['eHpu. [l BCECTOPOHHEH OLIEHKH CIIOCOOHOCTH K MepeHocy B aTMocepe Ha
0oJbIIIUE pacCTOSIHUS TPEOYIOTCS CBEICHUS O IABJICHUH MApOB KaK IIPU BBICOKOM, TaK U PU HU3KOW TeMIlepaTypax
(manp., 25°C u 0°C). Takast HH(pOpMAIIHs, OHAKO, IMEETCSI TOJIBKO 10 HeMHOTUM BetectBam (AMAP, 2004), B cBsi3u
C UeM JIJIsl U3MEPEHUS JIETYYECTH COOTBETCTBYIOIIETO BEIIECTBA HCIIOIb3YeTCs AaBiieHue napos mpu 25°C.

B kagecTBe 0011ero npaBuiia MPUHATO, YTO BEIIECTBA C JaBJICHUEM TapoB Ha ypoBHe >1,33 x 102 Ia Oynyr
HaXOJUTHCS MOJHOCTHIO B TapoBoii dase, a BelecTBa ¢ AaBjieHneM napoB Ha ypoBHe <1,0 x 10* Ia OynyT uMeTh
¢dopmy vacturr (US ATSDR, 2004).

OnuH 13 CocoO0B OLICHKH XapaKTePHCTUK U BO3ASHCTBUS TOTO MIIH HHOI'O BEIIECTBA, 10 KOTOPOMY OTCYTCTBYET
JOCTaTOYHO MH(DOPMAIINH, 3aKITFOYAaETCsl B COMOCTABICHUH €ro ¢ 0oJiee H3YYCHHBIMH BEIIECTBAMHE, 00J1a1al0IIHMU
CXOXKHMH XapaKTeprucTHKaMh. Takoi moaxon (M3BECTHBIN Kak "IOIX01 Ha OCHOBE OTIOPHBIX MapaMeTpoB™) ObLIT
npeioxker B paborax Scheringer (1997) u Beyer et al. (2000) u B mociietHee BpeMst HCTIOABb30BAJICS B Psjie HETABHAX
HCCIIEI0BAHNH , KACAIOIINXCST CTOMKOCTH 3arpsI3HATEINEH U UX TepeHoca B OKpykarorieit cpeme (cMm., Hamnp., Vulykh et
al., 2006, u Klasmeier et al., 2006). [y u3MepeHus 3HAUCHHIA CBOMCTB, MO3BOJISIIOIIMX CYUTATH TO UITA HHOE
BEIIECTBO CIIOCOOHBIM K IIEPEHOCY B aTMOC(hepe Ha GObLINE PACCTOSHUS, HCTIONB3YIoTCs mapamerpsl Tex CO3,
KOTOpBIC B HACTOSIIIIEE BPEMsI BKIIFOYCHBI B COOTBETCTBYOIIHE repevrn. OqHako HHGOPMAIHUs OTHOCHTEIBHO (HH3UKO-
XUMHYECKHX CBOWCTB TEX MJIM HHBIX XHMHKATOB 324aCTy0 CHIIBHO Pa3HHUTCS B 3aBUCHMOCTH OT HCTOYHHUKOB, a
KaueCTBO COOTBETCTBYIOLINX JAHHBIX HE ITOAIACTCS COMOCTABICHUIO 6€3 KOHKPETHOTO aHaIli3a OTACIBHBIX
nccrenoBanuii. O6 TOM HATJISAHO CBUACTEILCTBYIOT HMEIOIINECS TAaHHBIC O (PU3UKO-XUMHUYESCKIX CBOHCTBAX
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XJIOpIIeKOHa, npuBeAeHHbIe Tabmuie 1.1. J[Ba 3Ha4YeHHUsI AaBICHHS MAPOB SBISIOTCS T0BOIBHO cxoxumu (0,3 u
0,4x10° I1a), 0XHAKO HMEFOIIIECS B THTEPATYPE JaHHBIE O PACTBOPHMOCTH B BOJIE PA3IHHUAIOTCS HA HENbIi MTOPSIOK
BenmuuHs! (0T 0,35 10 3,0), mpruueM HanMeHbIIIee 3HAUYCHNE CUNTACTCS HEIOCTOBEPHBIM .

PesynbraThl comnocTaBieHHs XJIOPASKOHA C YK€ BKIIOYEHHBIMH B coOoTBeTcTBYIoIME nepedn CO3 npuBonsTcs B
tabnuue 2.2. B kauecTBe OTIIPaBHON TOYKH JUIS TAKOTO COMOCTABIICHHS HCIIOJIb30BAINCH MAKCUMAJIbHBIE U
MHUHHMAJbHbIC 3HAYEHHUS 10 XJIopAeKkoHy (Tabmuia 1.1). Tlo yxe BKIIOUCHHBIM B cOOTBeTCTBYIOLIME Mepednn CO3
nouck uHpopmanuu Bencs Ha cereBoit ctpanune FOHEIL, nocssimenHoit CO3. 13 CO3, BKIIOYEHHBIX B HACTOSIIEE
BpeMsI B COOTBETCTBYIOLIHE ITEPEUHH, JaHHbIE, KacaloIuecs: OONBIIMHCTBA MIPEACTABIIIONINX HHTEPEC CBONUCTB,
HMEJHNCH 110 albAPHHY, XJIopAany, nusapuny, AT, rekcaxinopOeH3ony, MUpEKCy, ToKcadeHy, SHIPUHY U
rentaxiopy. CrpaBku o HemocTarouel nHpopMmaiu (pacCTBOPIMOCTH MUpPEKCa B BOZIC) HAXOAUIHCH B Aokmanax US
ATSDR (1995) u AMAP (2004). B noxnage US ATSDR (1995) nurupytotes 3nauenust Ha yposue 0,2 u 0,6 mr/x,
Toraa kak B jgokiaane AMAP (2004) mutupyercst pa6ota Mackay, rie npuBeneHo BecbMa HU3KOe 3HAYEHHE
pactBopiMocTH B Boge: 6,5x10° mr/i. C TeM 9TOOBI H36eKaTh BHECCHHS B TAKOE COMOCTABIICHHE SIBHO
BEIOMBAIOIINXCS U3 PAZla 3HAUCHUH, JUTS paCTBOPHMOCTH MHpPEKCa B BOJIE UCIIOIB30BAIOCH 3HAUeHUE N3 Jokmaxa US
ATSDR (1995).

JlaHHBIE 0 PaCTBOPUMOCTH B BOJIC U JIaBJIICHUU T1APOB, a TAKXKE PACCUUTAHHBIC HA MX OCHOBE 3HAYCHUST KOHCTAHThI
3akoHa ['eHpu ans CO3, BKIIOUEHHBIX B HACTOSAIIEE BPeMsi B COOTBETCTBYIOIUE TIEPSUHU, HAPSIY ¢ HHpOpMauei o
xJopaekony u3 tabmuimel 1.1, 06061eHs! B Tabauie 2.2.

Ta6auna 2.2.  3uavenusi pacrsopumoctd B Boze (PB), naBienus napos (IIT) u (pacueTHoi) KOHCTAHTDI
3axona I'enpu (K3I') (mpu 25°C) nyis xsopaexona u CO3, BKIIOYEHHBIX B HACTOSIIIIEE BPeMs B
COOTBETCTBYIOIIHE MEePeYHH

BemrecrBa PB B Mr/a JII B IIa K3I B a m*/mous
XopaeKoH-MUH 1,0 0,00003 0,0049l
XIopaekoH-MaKe 3,0 0,00004 0,022
CO3-muH 0,0012 (IOT) 0,000025 (OAT) 0,04 (suapuH)
CO3-maxc 3,0 (Tokcaden) 27 (toxcaden) 3726 (Tokcaden)
CO3-2" maxc 0,5 (mumbapum) 0,04 (rerrraxiop) 267 (remrTaxiop)

1 Paccuurano ucxoss U3 MaKCUMaJbHOTO 3HAYCHUS PacTBOPUMOCTHU B BOJAC U MUHUMAJIbHOI'O 3HAYCHUS JaBJICHUS I1apOB.

2: Paccuurano ucxojis U3 MUHUMAJILHOTO JAOCTOBEPHOI'O 3HAUCHUSI paCTBOPHUMOCTHU B BOJI€ 1 MAKCHUMaJIbHOI'O 3HAYCHUS JaBJICHUS

apoB.

Jannble B Tabnuie 2.2 MoKa3bIBaloT, YTO 3HAYECHUSI PACTBOPUMOCTH XJIOPJEKOHA B BOJIE HAXOIATCS Ha yPOBHE
Haunbonee pacTBOpuMbIX B Bosie CO3 13 4nciia BKIIOYEHHBIX B HACTOSIIEE BPEMs B COOTBETCTBYIOIINE CIIUCKU
(Tokcaden u AUITBAPHH), TOT/IA KAK 10 JABICHHUIO MapoB oH coroctaBuM ¢ JI/IT. 13 paccuuTaHHBIX A XJIOPACKOHA
JIBYX 3HAUEHUN KOHCTAHTHI 3aKkoHa ['eHpH Hanbosee BBICOKOE UMEET TOT K€ MOPSA0K BEIMYHHBL, YTO M 3HAUCHHE JIJIS
sHapuHa. Cliesyet OTMETHUTD, YTO IPH NPEICTaBICHUH JaHHBIX B Ta0uIe 2.2 HEe IpeAIoaraeTcs, 4To
COOTBETCTBYIOIEC XUMUIECKOE BELIECTBO (B JAHHOM Cydae XJIOPACKOH) CUMTACTCS YAOBICTBOPSIONIMM KPUTEPHIO
IepeHoca B OKpY)Karoliei cpejie Ha OONbIINe pacCTOSHUS JIMIIb IOTOMY, YTO OHO BIIMCBIBAETCS B TOT JK€ JHAIla30H
3HaueHni CO3, yto u CO3, BKJIIOUEHHBIE B HACTOSAIIEE BPEMSI B COOTBETCTBYIOIIHE IEPEUHHU.

B morosnHeHue K BBINIECKa3aHHOMY CIIEIYET YIIOMSIHYTB, 4TO B TIocenHeM u3 moknanoB AMAP mo CO3 (AMAP,
2004) paccMaTpHBarOTCs BO3MOXKHOCTH IIEPEHOCA BMECTE C TBEPABIMH YACTHI[AMHI BEIICCTB, 3HAYCHHS] KOHCTAHTHI
3akona 'erpu (K3T) koTopsix 6:1m3kH K 3Havenuro st ximopaekona (K3I' = 0,0049 wm 0,056). Ha ocHoBe 3HaueHwit
K3T u3 nokiaaga AMAP (2004) BeiBe/ieHO 3aKIIIOUEHHE O TOM, YTO TaKUE MOTYJIETYINE COSTHHEHH S, KaK JIMHIaH
(g-HCH) (K3T" = 0,000149) u xnopaaun (K3I' = 0,342), pactpenenstoTcs MeXIy B3BEIICHHBIME B BO3IyX€ YaCTHLIAMU U
ra3o00pa3Hoii pazoil B 3aBUCUMOCTH OT TeMmreparypbl. OHU MOTYT BBIMBIBAThCSl OCaJKaMH U BPEMEHHO OCAXKaThCs B
MOPCKOH BOJIE WIIM ITOYBE, & TAKKe MOTYT aOCcOpOMPOBATLCS BOIOH, paCTEHHSIMH U TOBEPXHOCTHOH MOYBOH M3
ra3000pa3Hoif ¢a3pl. [Ipu GIaronpHATHBIX TEIUIBIX MOTOJHBIX YCIOBHAX 3TH COSIMHEHUS B Pe3yNbTaTe UCTIapeHHS
CHOBa IOMA/IAI0T B aTMOc(epy, T MPOUCXOIUT UX AalbHEHINi nepeHoc. Takoe MoBTOpHOE oOpeTeHne
MIOJBIDKHOCTH Ha3bIBAIOT Takke "3 dexToM Ky3Heunka". Ponb Oypb B momnagaHuu BHOBb OOPETIIMX MOJBIKHOCTD
MOJYJETY4YHX COSUHEHUH B aTMoc(hepy OueBHIHA, HO Bee ele Majio uccienoana (AMAP, 2004).

8 Hanuune BhICOKOKaYECTBEHHBIX JaHHBIX OTHOCUTEIHHO COOTBETCTBYIOIIUX dJI/I3PIKO-XI/IMI/I‘ICCKPIX

CBOWCTB MO3BOJIAJIO OBl TIOAKPENUTh Oonee OIPEACIICHHBIC BbIBO/IbI.
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[ToMHMO BBIIIECKA3aHHOTO, TAKKE OTIENbHBIE PU3NKO-XMMUYECKHE CBOMCTBA XJIOPAEKOHA, Kak KOO OHIIMEHTHI
pasnenens log Kow (koa¢pduitnent pasmenenus okranon/sona) u log Kaw (koaddumment pasnenerns Bo3nyx/Boma),
CXOXH C COOTBETCTBYIOIIMMH CBOMCTBAMH HEKOTOPHIX KOMITOHEHTOB TOKCA(EHa, YTO B JIOMONHEHHUE K €T0 CTOMKOCTH B
BO3/lyXe M BoJle OYJeT 03HAYaTh BEPOSITHOCTH COMPSDKEHHOTO MepeHoca Ha GOJIbIIKeE PACCTOSIHUS B aTMOChepe 1
okeaHax (T. e. JaHHOE BELIECTBO MEPEXOAUT U3 aTMOCHEPHOI Ta30B0# (a3bl B OKEAHUUECKYIO PACTBOPEHHYIO a3y
00patHo, a TaKKe MOXKET TIEPEHOCUTRCS B JIF000# 13 aTux das) (Wanig, F., 2006, coobuienre aBropa). 3HadeHHe
KOHCTaHTBI 3aK0HA ['eHpH IUIsl XJIOP/IEKOHA SIBISIETCST BEChbMa HU3KHM, a €ro TshKelast pakiust IPUCYTCTBYET B BOJIE, U3
YEro MOXHO MPEJIIOJI0KUT, YTO IEPEMELICHUE C OKCAHCKMMH TEUCHUSIMH CIIOCOOCTBYET EPEHOCY XJIOPACKOHA Ha
GOJIbIIINE PACCTOSHHS.

B x0/ie HeaBHETO HUCCIIeI0BaHMs Ha OCHOBe MojenupoBanus, Scheringer et al. (2006), uccnenoBanuch CTORKOCTD U
CIOCOOHOCTD K MEPeHOCY Ha OoMbIIe paccTOSHUS noTeHIManbHeix CO3, BKIIIOYas XJIOPAESKOH U rekcabpomaudenu,
¢ ucnons3zoBanuem npunsToi B OOCP MeToquke 0TO0pa, B COOTBETCTBUH C KOTOPOIt 00I11asi CTOWKOCTh B
OKpYKaroIlel cpesie M CIOCOOHOCTE K NMEPEHOCY OLEHHBAINCH Ha OCHOBE PE3YIbTATOB MPUMEHEHHST HECKOJIBKHUX U3
HMEIOLIMXCS B HACTOSIIEE BPeMsi MOZIEIICH IKOIIOTHYeCKoil "' cyp0bl" B pasmuuHbIX cpenax (Gonee moxpobHoe
pasbscHeHne cM. Takke B paborax Klasmeier et al., 2006 u Fenner et al., 2005). 1o uroram Takoii OIEHKH CIIeHApHs
BEIOPOCOB B aTMOC(epy aBTOPHI IIPHIUTH K BBIBOAY O TOM, YTO YeThIpe NoTeHnnaabHeIX CO3 obamaroT cBoicTBaMU
CTOHKOCTH M CIIOCOOHOCTH K ITEPEHOCY Ha OONBIINE PACCTOSHUS, KOTOPBIE CXOXKH CO CBOMCTBAMH HECKOIBKUX
n3BecTHRIX CO3. Kpome Toro, mpoBeieHHbIH UMK aHaIu3 (aKTOPOB HEOIPEACICHHOCTH, B TOM YHCIIC
HEOIIPEAETEHHOCTH OTHOCUTENIFHO Ka4eCcTBa JaHHBIX, II0Ka3al, YTO, HECMOTPS Ha 3HAUNTENIBHYIO HEOIIPEIEICHHOCTh B
OTHOIICHNH XUMHYECKUX CBOWCTB YeThIpex noreHuuanbHbx CO3, COOTBETCTBYIOLIHNE PE3YIbTATHI SIBISIOTCS
000ocHOBaHHBIMH. CleyeT OTMETHTB, YTO PE3YJIBTaThl MOIEIUPOBAHMS SKOJIOTHYECKOH "CyIbOBI" BO MHOTOM 3aBHCST
OT JIOIYCKaeMBIX MPEIII0N0KEHHH, 0COOEHHO KOT1a HEM3BECTHBI TAKHE CYIIECTBEHHO BaXKHBIE JAHHbIE, KaK ITEPUOMBI
MoJypacmazna B oKpyxaromei cpexe. Kpome Toro, pe3yspTaThl 110 BEIECTBAM THIIA XJIOPAEKOHA, KOTOPBIE IPOTHO
COE/IMHSIOTCS C YaCTHLAMM U 00J1aat0T O4€Hb HU3KOU JIETYYECThIO, B 3HAUUTEIILHON CTEIICHH ONPEACIIAIOTCS CPeoi,
B KOTOPYIO 3TH BELIECTBA MOIAIAIOT, T.€. B BO3YX, B BOAY WX B mouBy. CueHapuil BBIOpOCcOB B aTMoc(epy BO BCexX
CITy4asiX MOKa3bIBaeT HAMBBICIIYIO () (HEKTUBHOCTD MEPEHOCA, 3HAUCHHUS KOTOPOi (DUTYPUPYIOT B IPUBOAUMBIX B
pa6ore Scheringer et. al. (2006) rpadukax. Ilpu omeHke B paMKax CIieHapHEB BHIOPOCOB B MTOYBY M BOIY 3HAUCHHUS

3 eKTUBHOCTH MepeHoca OYAyT HABEPHSIKA OTIMYATHCS Ha HECKOIBKO MOPSITKOB BETUIHUHEI.

3akjoueHue

IToxBOAS UTOTH, MOXKHO CKa3aTh, YTO, KaK CJIENyeT U3 IPUBENCHHO BhIIIe HH(OPMALNH, IMEIOLINECS TaHHBIE O
XJIOpPAEKOHE He MO3BOJISIOT C/IeNIaTh OKOHYATEIFHBIX BEIBOJIOB B TOM, YTO KacaeTcsi aTMOc(epHOro IepeHoca Ha
OouplIne paccTosiHUS B ra3oo0pasHoii popme. Bmecte ¢ TeM arMocdepHbIii epeHoC BEIEeCTB, COSTUHEHHBIX C
TBEPABIMH YACTUI[AMH, IEPEHOC YACTHI] B OTJIOKECHHUSIX OKEAHCKUMH T€UYCHHUAMH, PAaBHO KaK U OMOTHUECKHH IIepeHoc,
MOT'YT CO CBOEH CTOPOHEI CITOCOOCTBOBATh NEPEMEIIICHHIO XJIOP/IEKOHA B OKPYKAIOIIEH cperie Ha OombIme
paccTosHus. BrionHe BO3MOXHBIM HpeCTaBIseTCsl TAKXKe CONPSHKEHHBIHN MepeHoC U3 aTMoc(epsl B OKeaH U 00paTHO.

BBuy OTCYTCTBHS JaHHBIX MOHUTOPHHTA 110 XJIOPAEKOHY, OLEHKA €ro CIOCOOHOCTH K IIEpeHOCy Ha OobIIne
PacCTOSHHS T0JDKHA OCHOBBIBATHCSI HA COOTBETCTBYIOIINX (PU3HKO-XMMHUYECKHX CBOMCTBAX U JaHHBIX MOAETUPOBAHHS.
IpoBeeHHOE HCCIIEA0BaHIE Ha OCHOBE MojieupoBatnusi, Scheringer et. al., 2006, sicHo moKa3bIBaeT, YTo MEepPeHOC B
OKpYKarolei cpesie Ha GONbIIIe PAacCTOSIHIS BO3MOYKEH (1, BO3MOXKHO, B OOJNBILCH CTETICHH, YeM COTTIaCHO
(bakTHYECKIM OLIEHKaM), aKe IIPUHUMAs BO BHUMaHHE HEOIPEICICHHOCTh OTHOCHTENBHO (DH3UKO-XUMHUYCCKHX
CBOMCTB.

B cooTBeTCTBHHU C TYHKTOM 7 a) cTaThil 8 KOHBEHIMHU U C yIETOM TOTO, YTO OTCYTCTBUE MMOTHON HAYYHOM
OIIPEAETICHHOCTH HE JIOJDKHO MPENSTCTBOBATh PACCMOTPEHUIO TOTO WIJIM MHOTO TMPEIOKEHHS, MOKHO YTBEPXKIATh, YTO
XJIOPJIEKOH B pe3yJbTaTe ero NepeHoca B OKPYKarolel cpejie Ha OOJbINe PaCCTOSHUS IPUBOAUT K CTOJIb
3HAYUTEIHHBIM U HEOJaronpUATHBIM IIOCJIEICTBUAM I 37I0POBbSI YEJIOBEKA U JIJISL OKPYXKAOLIEeH Cpelibl, YTO 3TO
00yCIIOBIIBAaET HEOOXOIUMOCTh IIPHUHATHS COOTBETCTBYIOLIMX MEp Ha INI00aJIbHOM YpPOBHE.

2.3  BosaeiicrBue
2.3.1 KoHueHTpauuu B OKpY:Kawouleii cpeae

Nmeromntasicst nHGOpPMAIKSA OTHOCHTENBHO KOHIIEHTPAIMH XJIOpJEKOHA B OKPYKAIOIIEH cpesie sIBIsSeTCs] BecbMa
OrpaHUYCHHOM U KacaeTcs TOJbKO paifoHoB BOMM3K MecT npou3BoacTBa (CIIA) wiu ucnons3oBanus (MapTHHUKA).

B moximane US ATSDR (1995) nipuBoasiTCst JaHHBIE O MTPUCYTCTBUH XJIOPAEKOHA B OKPYXKAIOIIEH cpeie Mo
MPEKpaIIeHUH MTPOU3BOJICTBA ATOTO BemiecTBa. B 1977 rony, T.e. yepe3 12 et mociie Havyajaa MpOoU3BOJICTBA
XJIOpAICKOHA U Yepe3 JIBa rofia MOCIIe MPEKPaIeH s ero POM3BOICTBA, CPEIHNAE YPOBHH KOHIICHTPAIUH XJIOPACKOHA B
YCTBhEBBIX Bojax (B pactBoperHoM Buze) coctamsutu <10 ur/i (mpomewute) (Nichols, 1990). B oxts6pe 1981 rona, T.e.
4epes IIECTh JICT MOCIE IIPEKPAIICHHS IPOM3BOACTBA, YPOBHH KOHICHTPALMH XJIOPACKOHA B BOJIC HAXOMIIICH B
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JMara3oHe OT He mojyaromuxcs BoisiBiennto 1o 0,02 mr/n (uacteit na mumtnapn) (Lunsford et al., 1987). Hecmotpst
Ha OTCYTCTBHE JIAaHHBIX MOHHTOPHHIA IPYHTOBBIX BOJ, IINPOKOMACIITA0OHOE [IPOCAYNBAHNE XJIOPJCKOHA B IPYHTOBBIC
BOZIBI MAJIOBEPOSITHO, TOCKOJIBKY OH BCTYIACT B IPOYHYIO CBS3b C COACPIKALIMMICS B II0YBE OPraHMICCKUMU
BemectBaMu (uTupyetcs ¢ cokpamienusmu mo US ATSDR, 1995).

Henaeuue nannbpie MoHuTOpUHTa B CoenHeHHbIX [IITaTax HArMSAIHO CBUCTENBCTBYIOT O CTOMKOCTH XJIOPJCKOHA,
n3BectHoro B Coenuuennnix [lTaTax mox Ha3BanueM "kemoH". JlaHHOE BEHIECTBO 0XBaueHO HalrmoHanbHbIM
HCCIieI0BaHUEM TKaHel 03epHOi pbiObl, mpoBoaguMbIM AOOC CIIA B nensix OUEHKH pacrpeesieHns: B CTpaHe
OCTAaTKOB OT/IENIbHBIX BEIIECTB B TKAHH PHIO M3 03ep U BOJ0eMOB 48 KOHTHHEHTAIBHBIX mTaToB. B mepuox ¢ 2000 mo
2005 roxbl 66U TpOBeieH cOOp U aHanu3 B obeit cinoxHocTr 881 npoosl. Hanuune XI0paekoHa OTMEUCHO B

152 cnyuasix (17,25 nporenTa) — B auanasone ot 12,3 no 2008 yacreii na munapy (Jensen, 2006).

IIIupoko pacnpocTpaHeHHOE UCIIONB30BaHKE XJIopaekoHa 1o 1993 rona Ha MapTHHHKE IPHUBENO K 3arPsI3HSHHUIO TT0YB
1 TIOBEPXHOCTHBIX BOA Ha OoJblieil vactu octpoBa (Bocquené & Franco, 2005). ABTOpBI COOOIIIIIN PE3yIbTaThI
nposoausuierocs ¢ 2002 roga nccnenoBaHus Ha MPeAMET MPUCYTCTBUS psijia IIECTHLUA0B B BOJE YCTHEB CEMHU PEK.
IIpousBeneHHbIe UMH 3aMEpPbI ITOKA3aJIH, YTO XJIOPAEKOH NPUCYTCTBYET B TBEPABIX YAaCTUIAX UM OTJIOKEHHUSX HIECTU
13 CEMH PeK B KOHIICHTPAIHUAX 10 57 MKI/KT B TBEpABIX YACTHIAX U J0 44 MKI/KT B OTJIOKCHUSIX.

B pa6ote Bocquené & Franco (2005) riutupyroTcst pe3yabTaThl IPYTHX UCCIIEM0BAHMM, B XO/I€ KOTOPBIX B
2001-2002 romax B pekax MapTHHHUKH ObLIH 3aMEpPEHbI KOHIICHTPALIUH XJIOpJIEKOHA B Auamna3oHe ot 1,20 no
2,13 mxr/n1. B 9T0if ke paboTe KOHCTATHPOBAIOCH "'TTOBCEMECTHOE" HAMYNE XJIOPAEKOHA B PEUHOM BOJIE,
HCTIONB3YEMOH IS TUTBSL.

ITomuMo 3TOTO, B IOKIae, MoAroToBIeHHOM uist HartmonansHoro cobpanus (Beaugendre, June 2005), uzinoxkena
WCTOPHS UCIIONB30BaHUS XJIOpAeKoHa Ha ['Basienymne 1 MapTHHUKE U YIOMSIHYTBI HECKOJIBKO MPOTrPaMM MOHUTOPUHTA,
1o uroraM Kotopsix B koHIle 2005 roga qomKHbI ObUTH OBITH MTOATOTOBIICHBI COOTBETCTBYIOIIUE HOKIaabl. OqHAKO Ha
MOMEHT COCTABJICHUS HACTOSIIETO JOKYMEHTA 3TH JJOKJIAIbl HE TOCTYITUIIH.

2.3.2 Bo3aeiicTBHe HA YeJI0OBeKa

B noxnage US ATSDR (1995) ombIT o uTOramM mpoM3BOACTBA XJIOPICKOHA 0000IIASTCs CASAYIOMIUM 00pa3oM:
XJIOPJIEKOH He OOHAPY)KEH B KUPOBBIX TKAHIX YEJIOBEKA MM B IPOOAaX KPOBU Y HACEIICHHS B LIEJIOM, XOTSl HCTOPHUS
3HAET CIIy4au ero oOHapyKeHHs B Ipobax MaTepHHCKOTO MOJIOKA, B3ATHIX B IOT0-BOCTOYHON dacTH COeTMHEHHBIX
ItatoB (EPA 1978c). MMmeetcs nH(bOpMALIUs OTHOCUTENEHO YPOBHEH XJIOPJCKOHA B KPOBU PabOTHHKOB,
roJiBepraBIIuxcs ero BozaercTeuio B 1974-1975 rogax B cuity cBoeil podecCHOHAIBHOM 3aHATOCTH Ha
COOTBETCTBYIOIIEM 00BbekTe B XOmyauute, IT. BUpkuHus, a Takke B KpOBHU wieHOB ux cemeii (Cannon et al., 1978;
Epstein 1978; Knishkowy & Baker 1986; Taylor et al., 1978) (uutupyetcs mo USATSDR, 1995). JlonomHuTenbHBIE
JaHHBIE O BO3/ICHCTBUY Ha YelIoBeKa IUTHUPYIOTCS B paszene 2.4.1.

MHpopManny OTHOCHTEIBHO BO3ICHCTBHS Ha YEIOBEKA B PE3YIbTATE IIPSIMOTO HCIIOIB30BaHMUsI (IPHIMEHCHHMS)
XJIOpAEKOHa Ha ocTpoBax B KapuOckoMm Mope He nMeeTcs. BmecTe ¢ TeM TaHHBIE MOHUTOPHHTA TI0
CETbCKOXO03SHCTBEHHBIM IT0YBAM, KYJIbTypaM, IIPECHOBOIHBIM PEIOaM, IPHOPEIKHBIM PI0aM M MOJITIOCKaM YKa3bIBAaIOT
Ha COXPaHAIOUIYIOCS BO3MOXHOCTh BO3CHCTBHUS Ha YeJIOBEKa OoJiee YeM uepe3 AECSTh JIET M0CiIe IPEeKpaIleHUs
HCTIONIB30BaHUS XJIOplieKoHa Ha Maprunuke u ['Bagenyne. B mousax, 00pabaThIBaBIIMXCS XJIOPIEKOHOM, OCTaTOYHOE
3arps3HEHNE CENbCKOXO3SMCTBEHHBIX KYABTYpP IPONOPIHMOHAIBHO 3aTPA3HEHHUIO ITOYB M MOXKET IPEBEIIIAT
PEKOMEHTyeMbIC HAallMOHAIBHBIC JIMMUTHI 0cTaTouHOr0 3arpsi3aeHust (50 Mxr/kr 10 200 Mkr/kr). D10 Kacaercs
[JIABHBIM 00pa30M TaKHUX KOPHEIIONO0B, Kak peauc (Makc. n3mepeHHas konentpanus: 0,55 Mkr/kr), cinaakuit
kaptodens (Makc. m3mepenHas koHuentpanust: 0,300 MKr/kr), KopeHb Tapo (Makc. U3MEPEHHas KOHICHTPAIIHS

0,230 MKI/KT), HO TaK)Ke U HA3eMHOM YaCTH TAKUX PACTEHHUH, KaK CaxapHbIil TPOCTHUK (MaKC. U3MEpEHHAsI
xonnentpanus: 0,690 Mkr/kr) unn ananac (Makc. usmepenHas konuentpanus: 0,160 mkr/kr). Kpome Toro, mpsmomy
BO3/ICHCTBHUIO 3arps3HEHHBIX I10YB MO/IBEPratoTcsl paOOTHUKH. Y CTaHOBJIEHO TAKXKE, YTO KOHLUEHTPAIMH B IPOJYKTaX
PBIOHOTO X03s#icTBA (MIPECHBIE M YCTHEBbIE BOMBI) B HEKOTOPBIX CIIYYasX MPEBBIIIAIOT HAIMOHATBHBIC TMMHUTBI
OCTATOYHOTO 3aTPA3HEHHS Ha BEMMYHMHY, JOCTHIAIOIIYI0 CTOKPATHOTO pasmepa (Makc. U3MepeHHas! KOHICHTPAIIHS:

20 mkr/kr). Ha HanmoHanbHOM YPOBHE TPHUHSTHI MTOJ0KEHHS, IPU3BAHHBIC 3aPETUTh BEJCHHE PHIOHOTO X035/ CTBa B
3apaxeHHBIX paiionax (Cabidoche et. al., 2006).

24  OueHka ONacHOCTH MO KPUTHYECKHM NapaMeTpaM
2.4.1 ToOKCHYHOCTH

TOKCUKOKMHETHKA Y NOAONBITHBIX ’)KUBOTHBIX U Yy Y€JI0BE€KA

Kax u B moxmame US ATSDR (1995), Tak u B mokitane KCCOC-43 (IPCS, 1984) ormeuaeTcst, 9TO XJIOPAEKOH XOPOIIIO
TOTJIOIIAETCS TP [OCTYIICHAH OPAIbHBIM ITyTEM, Uepe3 KOKY I JbIXaTelIbHbIC IYTH. TOKCHKOKUHETHYECKHE
JTaHHbBIE TIOJYYEHbI TJIaBHBIM 00pa30M B pe3yJbTaTe ONBITOB Ha JKUBOTHBIX (Harp., Blanke et al., 1978; Boylanet al.,
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1979; Cohnet al., 1978; Egleet al., 1978; Fujimori et al., 1982a; Guzelian et al., 1981; Hall et al., 1988; Hewitt et
al., 1986b; Kavlock et al., 1980; Plaaet al., 1987; Richter et al., 1979; Shah et al., 1987; Skalsky et al., 1980;
cormacHo nokiany |PCS, 1984). Ilocne mormomieHust XI0pAeKOH IHPOKO PACIPeNeIIeTCs IO TKaHIM, HAKaIUTHBAsICh B
TIEYeHU U — B MEHBIIEH CTENEeHH — B )KUPOBBIX TKAHSX, TKAHIX MO3Ta M II0YEK; 3TO IMOATBEP)KIECHO HCCIESIOBAHUSIME C
HCIIOIb30BaHHMEM TTOIONBITHBIX XXKUBOTHBIX U yeloBeka (cormacHo noxmamzam US ATSDR (1995) u KCCOC-43 (IPCS,
1984). Tlocie exMHOPA30BOTO BBEACHHUS KPHICAM OPAJIBHBIM ITyTeM 10351 B 40 MI/KT )KHBOI MacChl HAWBBICIIHE YPOBHU
KOHIICHTPAMK HAOJIIOJATNCh B HAAIIOYSYHUKAX W IIEYCHH, 32 KOTOPBIMH CIICJOBAJIN )KUPOBbIe TKaHu u jerkue (Egle et
al., 1978; uurupyercs o |PCS, 1984). MmeroTcs CBeIeHHS O TOM, YTO OCPEACTBOM BOCCTAaHOBHTEILHOM
6uoTpanchopMaIK XJIOPICKOH B KPBICaX MEJICHHO MeTaboau3upoBaics B xiopaekonosbiii cniuptT (Blanke et al.,
1978; cornacuo moxmany KCCOC-43). Vnanenue 3 oprann3ma IPOMCXOAUT MEIEHHBIMHI TEMITAMH, TOCKOJIBKY
TIEpHO] TTOTYBBIBEAECHHS COCTABISIET MOPSAKA HECKOJIIBKUX MECSIIEB, IPUUEM U3 NIEYEHH XJIOPAEKOH BEIBOIUTCS
MeUIeHHee, yeM U3 Apyrux Tkaneit (Egle et al., 1978; uutupyetcs mo IPCS, 1984). XuMukat ycTpaHseTCs TIaBHBIM
00pa3oM ¢ IKCKpeMeHTaMH, TIPUIeM, COTIacHO uccienoBanuio Egle, 3a 84 aHs moce ero BBeIeHUsI ¢ IKCKPEMEHTaMHU
ObLIO BBIBEICHO B 001IIEH CIIOKHOCTH 66 MPOIIEHTOB COOTBETCTBYIOIIEH 10351, a ¢ Mouoil — 2 mpouenTa (Egle et al.,
1978; uurtupyercs o |PCS, 1984).

B moximane KCCOC-43 coobraercst, 9T0 BEICOKHE KOHIIEHTPAIMH XJIOpAEKOHa OBUTH 0OHApYKEHBI B TiedeHH (B
muanasone ot 13,3 mo 173 mr/xr), obmem o6beme kposH (B quamnaszone ot 0,6 1o 32 Mr/i) u omxkoxkHOM xKupe (B
nmuarasone ot 2,2 no 62 mr/kr) y 32 pabounx-myxuun (Cohn et al., 1976; mo marepuanam |IPCS, 1984). V pabounx,
IO/IBEPraBIINXCsl BO3ACHCTBHUIO XJIOPACKOHA Ha IPOM3BOJACTBE, €r0 KOHIIEHTPALUK B CHIBOPOTKE cocTaBisutk oT 120 1o
2109 mxkr/n v causuuck 10 37-486 Mkr/i uepes 6-7 mecsiieB mocie npekpaiienus soszeicrsus (Adir et al., 1978;
cormacHo nokiany |PCS, 1984). Ilepuon momyBsIBeACHHS XJIOPICKOHA M3 OPraHW3Ma 3THX pabodrX OLIEHUBAICS B
npezenax ot 63 no 148 cyrok. BoccranoButenbHas OnorpaHcdopmanus B XJIOPICKOHOBBIH CIIUPT OTMEYCHA TAKXKE y
moneii (Blanke et al., 1978; cormacuo mokmany KCCOC-43). Xi1opaeKoH BBIBOIMICS TIIABHBIM 00pa3oM ¢
9KCKPEMEHTaMH, TIPHYeM CpefHuii cyTounblit TeMn coctanisut 0,075 mpoieHTa oT ero o01iero pacueTHoro oobemMa B
opranusme (Cohn et al., 1976; untupyetcs no |PCS, 1984).

TokcHYHOCTH XJIOPACKOHA B ONBbITAX HA }KUBOTHBIX

OTmBITH Ha KUBOTHBIX MPOJIEMOHCTPUPOBAIM BBICOKYIO TOKCHYHOCTh XJIOPACKOHA; TakK, JI/s cocTaBuia
npubm3uTensHo 100 MI/Kr [Uist KphIC; Ipyrue ee 3HaYeHUS HaXOQIINCh B AWana3oHe OT 65 MI/Kr It KPOIHKOB 110
250 mr/xr mist cobak (o marepuanam |PCS, 1984, Tabnura 2). K anciy CHMIITOMOB OCTPOTO OTPABJICHAS OTHOCHTCS
TPEMOp, CBHACTEIICTBYIOIIHH O HEHPOTOKCHIECKOM BO3JCHCTBHHI Ha HEPBHYIO H/HJIN OMOPHO-ABUTATEIBHYIO
cucTeMy; 3TOT 3¢ dekT, Kak ykasbiBaercst B US ATSDR (1995), oTMeuasicst MEHOTHME aBTOPaMH B XOJI€ HX
nccrenoBauii. VIMEIOTCst JaHHBIE O HEHPOTOKCHYECKOM BO3/CHCTBUH XopAekoHa Ha Hpiiat (Naber & Ware, 1965),
kyporatok (McFarland & Lacy, 1969), pei6 (Couch et al., 1977), xomsikos (Martinez et al., 1976), mermeir (End et al.,
1979), xpoic (Epstein, 1978) u wenoseka (Martinez et al., 1978). C BBemeHHEM KPYITHBIX 703 XJIOPIEKOHA OPATBHBIM
MyTEM TaK)Ke CBS3BIBAIOT HapyIIeHue penponyktuBubix ¢yuknuii (Kheraet al., 1976; Uzodinmaet al., 1984a;
Yarbrough et al., 1981) u, coriiacHO HEKOTOPBIM HCCIIEIOBaHUAM, TOKCHKO3 euenu (Fujimori et al., 1983; Mehendale
1977b, 1981b; Teo & Vore 1991) (uurupyercs mo US ATSDR (1995).

MHOTrOKpaTHOE MOCTYIUICHHE XJIOPJACKOHA B 103aX 10 10 MI/Kr )KHUBO# Macchl B CYTKU TAaK)Ke OKa3bIBaeT TOKCHYIECKOES
BO3IEHCTBUE HA PEMPONYKTHBHYIO, HEPBHYIO, OMIOPHO-ABUTATEIBHYIO CHCTEMBI U TIEUCHb; BMECTE C TEM OTMEYAIHCh U
HapyueHus GYHKIHUI IPYTHX OPraHoB, BKIKOYAsl [IOYKH, IIHTOBHAHYIO XKele3y, Haamodeunnku u sudkn (US ATSDR,
1995; IPCS, 1984). B xo1ie TpeXMECSIHOT0 HaOIIOACHNS 3a KPbICAMH, KOTOPHIM JJAHHOE BEIIECTBO BBOIAMIOCH C
KOpMOM, OBUT 3apUKCHPOBaH HAMMEHBIIHMI YPOBEHb, TPH KOTOPOM Habiomaercst BpeaHoe Bosaeiicteue (HYHB) B
1,17 mr/Kr HBO# Macchl B CyTKH, IPHYEM U3 OPOSIBICHUI TOKCHKO3a OBUTH OTMEYEHBI TOYSUHBI HEKPO3 [ICUYCHH,
yBEJMYEHNE HAIMOYCYHUKOB, THITEPAKTHBHOCTH M Ype3MepHbIii ctapT-pediaexc (Cannon and Kimbrough, 1979;
mutupyercst mo USATSDR, 1995). B xoze npomomkasiierocst 21 Mecsii MCCaeq0BaHus C MIPHHYIUTETbHBIM
KOpMJIEHHEM KpBIC ObUIH 0OHAPY>KEHBI TUCTOIATONIOTHYECKHE H3MEHEHNS B IIEUYSHH, COKpalleHNe pa3MepoB (GOJITKYIT
IIATOBHIHOM KeJe3bl U €€ KOJUIOMIHOTO COSP)KaHMs U YBEIMIEHHE BBICOTHI SIUTEIHANBHBIX KIeToK, mpuieM HYHB
B MYKCKHX 0c00sx coctaBui 0,07 mr/kr sxuBoii Maccsl B cyTku (Chu et al, 1981; umurupyercs mo USATSDR, 1995).
B X0/ie IByXTOANYHBIX OMBITOB HaJ KPbICAMH, CBSI3aHHBIX C BBEJICHUEM BELIECTBA C KOPMOM, OBLIO OTMEUYECHO
HapyueHne GYHKIMH Mo4YeK (IPOTeHHYpPHs 1 000CTpeHne riioMepyaockieposa), a YHHB cocrasun 0,05 mr/kr/cyt
(Larson et al., 1979b; murupyercst mo USATSDR, 1995). Benenne XIopaekoHa OpajbHBIM ITYTEM BBI3BIBAIO
YMEHBIIICHHE MACCHI CENIC3CHKH U BHIIOYKOBOI XKee3bl, YXYALICHHE ISHKOUTAPHON (OPMYJIIbI, CHUKEHHE aKTUBHOCTH
MIPUPOIHBIX KIETOK-KUIUIEPOB U CHIKEHUE peakTuBHOCTH MuToreHoB (EPA 1986¢; Smialowicz et al., 1985; Swanson
and Wooley, 1982); cHiKeHHe aKTHBHOCTH MPUPOIHBIX KIeTOK-Kuyuiepos (Smialowicz et al., 1985); 3nauntenbHOe
yBeNHUYeHHE KomrmdecTBa Ostikoobpasyronmx kietok (Chetty et al., 1993c) (cornacuo moknagy ATSDR, 1995).
YHHB coctaun 5 mr/kr xuBoit Maccsl B cyTkd, a HYHB — 10 Mr/Kr %HBO#T Macchl B CYTKH.

[poaeMOHCTPUPOBAHA TeMATOKAHIIEPOreHHOCTh XJIOP/EKOHa (CIIOCOOHOCTD BBI3bIBATH 3JI0KAYECTBEHHYIO TEIATOMY)
JUTSL KPBIC ¥ MBIIIed (Kak My»XCKHUX, Tak U xeHckux ocobeit) (NCI 1976; Reuber, 1978, 1979; mmrtupyercs o | PCS,
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1984 u USATSDR, 1995). Bo3HUKHOBEHHE OIMyX0JIeit HaOI0AIOCh yXKe TIPH J103aX 10 1 MI/KT )KHBOW Macchl B
CYTKH y KpBIC U 2,6 MI/KT sxiBO# Macchl B cyTku y Mbimeii (NCl, 1976; murupyercs mo USATSDR, 1995). B

1987 roxy MexyHapOHOE areHTCTBO IO H3YYEHUIO PAKOBBIX 3a00JICBaHMI IIPHIILIO K BBIBOLY O HAJHYHA
JOCTaTOYHBIX JI0KA3aTEIBCTB TOT0, YTO XJIOPACKOH BBI3BIBACT KAHIIEPOTeHHBIH 3(Q(EKT ¥ MBILICH 1 KPBIC H, BO3MOXHO,
y uenoBeka (rpymmna 2B). Tlpu npoBeaeHnn aHaan30B iN Vitro Ha TEHHYI0 MyTaIHio KJIETOK MUKPOOOB 1
MIICKOITHTAOIIMX TeHOTOKCHYHOCTD XJIOPACKOHA BRISIBICHA HE OBbUIA, YTO XapaKTePHO TAKKe U TECTa Ha
KJIACTOTEHHOCTh M aHAJM3a Ha TOMHHaHTHYIo Jietans (Mortelmans et al., 1986; Probst et al., 1981; Schoeny et al.,
1979; Tong et al., 1981; Williams, 1980; Kheraet al., 1976; Simon et al., 1986; cornacuo goxitany ATSDR, 1995);
BMECTE C TEM UMEIOTCS COOOLICHHS O TOM, YTO XJIOPJCKOH HAapyIIaeT KaHAIbI CBA3U Mexay KieTkamu (TSushimoto et
al., 1982; Caldwell and Loch-Caruso, 1992; cornacuo gokimany US ATSDR, 1995); BbickasaHo MPeANOI0KeHHE O
TOM, YTO XJIOPACKOH BBI3BIBACT PAa3IMYHbIC BU/BI OMTyXOJICH IIEUYCHH, IIPUYEM B 3TOM IIPOLECCE 3aACHCTBOBAH
SMUTEHETHICSCKUI MEXaHHU3M, CIIOCOOCTBYIONIMI BOSHUKHOBEHHIO B MIEUCHHU OITYXOJIEH B CBSA3H C €€ TOKCHKO30M KU
runeprpodueil, BKiroyas Bo30yxkaeHne nuroxpomon P-450.

ITepopanbHOe BBEAEHNE XJIOPIEKOHA KHBOTHBIM BBI3BIBAET CHIKEHHE (QEePTHILHOCTH MM MTOTSHIHAIBHON
IUTOJOBUTOCTH, YMEHBIICHNE YUCICHHOCTH MPHUILIONA, COKPAIIEHHE KOIMYECTBA CIIEPMAaTO30UI0B U aTPOQHIO SIMIEK
(Kheraet al., 1976; Linder et al., 1983; Uzodinmaet al., 1984a; Yarbrough et al., 1981; cormacto gokmany US
ATSDR, 1995). B xojie TpeXMeCSIHOro HaOIIIOICHHUS 32 KPBICAMH, TTOTYYaBITMMH COOTBETCTBYIONTHIT KOPM,
n3MeHeHus B criepMe Gsuth 3apeructpuposanbl ipu HYHBB B 0,83 mr/kr/cyr, a HapyiieHus pyHKIIMH CEMEHHBIX
My3BIPHKOB M MIPEICTATENHHOM JKeNIe3bI MPOSIBISINCH TTPH ypoBHE B 1,67 Mr/KT sKMBOif Macchl B cyTku (Linder et al.,
1983; uutupyercsa mo USATSDR, 1995).

XII0pICKOH OKa3bIBaCT TOKCHUYECKOE Bo3eiicTBre U Ha pa3BuThe. Kak coobiaercs B US ATSDR (1995) u
KCCOC-43 (IPCS, 1984), Bo3aeiicTBre Ha KPBIC 1 MBIIICH HU3KUMH JJ03aMHU XJIOPACKOHA B TIEPUO OEPEMEHHOCTH
BBI3BIBANIO YBEIMUCHUE MPOIICHTa MEPTBOPOXKICHHUI, CHIDKCHHE TIOCTHATAIBHON BBKUBAEMOCTH, YMEHBILICHUE MaCChI
n/vnu CKeNeTHOH OCCH(UKAIMK [UI0/a WM HOBOPOXKIECHHOTO IIOTOMCTBA, @ TAK)KE BOSHHMKHOBEHHE TAKHX [TOPOKOB,
KaK yBeJIMYeHHE IIOYEUHBIX JIOXaHOK, HEOITYIIIEHHUE SIIEK, YBEINUCHHUE KEITYJ0UKOB TOJIOBHOTO MO3Ta, KOCOIAIOCTh,
CpaliBaHUe IIO3BOHKOB WK peGep M MO3roBasi rpbbka. BBeneHue xiopaekoHa B 103ax 2, 6 u 10 Mr/Kkr sxuBoit Maccel
B CYTKHU KpbICaM U B 7103ax 2, 4, 8 1 12 Mr/Kr )XuBO#i Macchl B CYTKH MbIIaM ¢ 7 110 16 cyTKi 6epeMEeHHOCTH BBI3bIBAIIO
MaTepHHCKYIO CMEPTHOCTH Y 19 IPOLCHTOB KPBIC MPH MaKCHMAJIBLHOM /103€, B TO BpeMsI KaK Y IUI0Jja OTMEJAIICh
YMEHBIIICHHE MacChl, CHIDKEHHE OCCH(HKAINN, OTEKH, HEOIYIEHHE SIMIEK, YBeIHISHNE TOYSYHBIX JIOXaHOK
kKemynoukoB rososHoro mosra (Chernoff & Rogers, 1976; cormacuo noknany |PCS, 1984). TIpu 6osee HU3KHUX 103X
Ha0oaiCch YMEHBIIEHHEe MAcChI II0Ja U CHIDKEHHE occhduKanin. Y MyXCKHX 0co0eH, pOsKIEHHBIX
MOABEPTIIMMHUCS BO3ICHCTBUIO CAMKaMHU, KAKUX-TTMO0 HAPYIICHUH PENPOAYKTUBHON QYHKIMH HE OTMEYanoch. Y
Mbiirei, mony4uasinux o 0, 10, 30 unu 37,5 Mr xJop/iekoHa Ha KWJIOTPAMM KOpMa, HapYIIAIUCh PENPOIyKTHBHBIC
GbyHKIMH B popME COKpAIICHHUS YHCICHHOCTH MPUILIOA U YXyALICHHUs cocTosiHus motomcta (Huber, 1965; cormacuo
noknany |PCS, 1984). Cawmxwu, monyuasiume 40 Mr/Kr, He TIPOU3BOIMIN TTOTOMCTBA, OJJHAKO BOCIIPOU3BOICTBO
BO300HOBHJIOCH B Ipezieax / Helelb IOocie MPEeKpalieHUs] BBEJCHUS XJIOPAEKOHA, XOTs IPUILIOJ BCe ke ObLT Ooee
MAaJIOYHCIICHHBIM, YeM Y He MOABEpraBIIeiics BO3ACHCTBHIO KOHTPOIBHOM rpymisl (utupyetcs mo |PCS, 1984). V
CaMOK MBILIEH, MOTy9IaBIINX 035l XJIOPACKOHA HA YPOBHE 2 MI/KT JKHBOM MacChl B CYTKH, HAOIFO[aInCh aHOBYIISILHS 1
XpOHHWYECKas BarnHa bHas Teuka (Swartz et al., 1988; murupyercst mo USATSDR, 1995); cxoxie H3MEHEHUS
HaOJIOIATUCh U Y )KCHCKHX 0C00eH M3 TIOTOMCTBA KPBIC, CAMKH KOTOPBIX Mony4and mo 15 mr/kr/cyt xnopaekona ¢ 14
o 20 nenp 6epemennoctu (Gellert and Wilson, 1979; uutupyetrcs mo US ATSDR, 1995), xoTs y skeHCKUX ocobeit u3
MMOTOMCTBA MBIIIEH, CAMKH KOTOPBIX mosyyanu mo 20 Mr/kr/cyt xmopaekona ¢ 8 mo 12 wmu ¢ 14 mo 18 nenp
OepeMEeHHOCTH, HUKAKUX HApYLICHHH BarMHAIBHON MPOXOIMMOCTH WK (epTHIIbHOCTH He Habmoaanocs (Gray and
Kavlock 1984; uutupyetcs mo USATSDR, 1995).

ToKCHYHOCTH XJIOPpACKOHA AJIA Y€J10BEeKa

Nmeronuecst JaHHBIE B OTHOLICHHUH JIIOSH OATBEPKIAIOT BEIBOJ O TOM, YTO XJIOPJCKOH OKa3bIBaeT Ha YeI0BEKa
TOKCHYECKOE BO3/ICHCTBUE, aHAIOTHYHOE TOMY, KOTOPOE HaOJIIONaIOCh B XOZIE OIBITOB HaJ KUBOTHBIMH. Kak
coobmraercst B USATSDR (1995), cpeau oTaenbHON TpyIiibl paboUynX, OIBEPraBIIMXCs BO3ASHCTBUIO XJIOPICKOHA
IIPH €ro NPOM3BOACTBE, HAOIIONANUCEH YACThIC CyYan TOKCHYECKOTo MopaXkeHus HepBHOU cuctemsl (Cannon et al.,
1978; Martinez et al., 1978; Sanbom et al., 1979; Taylor, 1982, 1985; Taylor et al., 1978; mo marepuamam US
ATSDR, 1995). BozzeiicTBre Ha JaHHYIO TPYIITY TPOUCXOIMIO OXHOBPEMEHHO PA3HBIMHU ITYTAMHU — ITPH BIBIXaHUH,
OpaJIbHBIM IIyTEM U Yepe3 KOXKY, XOTs IpeIonaraeTcs, 4To NoCcTyIIeHHe Yyepe3 KoKy npeodnanano. Tokcudyeckuit
3¢ GeKT NposBIAIICS B BUIIE TPEMOpPA, PACCTPOMCTB 3pEHHS, MBIILICYHON C1a00CTH, HAPYLIEHUS! KOOPAUHALINT
JBIDKEHH, B TOM YHCIIE IPU XOAb0E, TOIOBHOM OOJTH U MOBBIIICHHUS JaBJIeHUs iepedpocniHanbHoi xuakoctd (US
ATSDR, 1995). Bricka3aHo MPEANOI0KEHHE, YTO POIODKUTEILHOE BO3/ICHCTBHE XJIOPAEKOHA B BHICOKHX
KOHLIEHTpALUAX Ha pab04yeM MECTe BBI3bIBAJIO OJIMTOCIIEPMHUIO U OIPAaHUYEHHE MOABHKHOCTH CIIEPMATO30HI0B Y
MY)XYHH, X0Ts QyHKIMU GepTHapHOCTH He Obuti HapyieHbl (Guzelian, 1982a; Taylor, 1982, 1985; Taylor et al.,
1978; no marepuanam US ATSDR, 1995). OxHako clenath OKOHYATEIbHBINA BHIBOJ O KOPPEISIUN MEXKIY YPOBHEM
BEILIECTBA B KPOBH, €0 YPOBHEM B aTMOcdepe U BO3/ACHCTBIEM Ha CIIEpMY MPEACTABIACTCS 3aTpyAHUTENbHBIM (US
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ATSDR, 1995). DnuaeMuoI0THYeCKUe TaHHbIE, CBHACTENHCTBYIONIME O KAHIIEPOTEeHHOCTH XJIOPAEKOHA IS JTIOEH,
MTOIBEPTTIIAXCS €r0 BO3AEHCTBHUIO Yepe3 MbIXaTeNIbHbIe TYTH, ABIAIOTCS Ype3Bbrdaiino orpannuenusivu (US ATSDR,
1995; IPCS, 1984). buoricust meueHu, poBeeHHas y 12 pabounx, CTpagaBIInX YBEIHICHHEM €€ Pa3MepPOB B
pe3yibTaTe CPEAHECPOUHOTO MIIM OCTOSTHHOTO BO3ICHCTBHS XJIOPJAEKOHA B BEICOKMX KOHIICHTPALSX, HE TI0Ka3aia
nammuns paka (Guzelian et al., 1980; mo marepuanam US ATSDR, 1995). OmHako BBIBOIBI 10 HTOTaM 3TOTO
HCCIIEI0BaHMs HOCSAT OTPaHUYCHHBII XapaKkTep, MOCKOIbKY 00cIe0BaHIeM ObLIO 0XBAaUYeHO OYE€Hb MaJoe YUCIIO
pa6ounx (USATSDR, 1995).

Bo3aeiicTBHe HA JHAOKPHHHYIO CHCTEMY

Hapymienue penpoayKTuBHBIX GYHKIMIA 10/ BO3AEHCTBHEM XIIOPAEKOHA CBUIETENCTBYET O TOM, YTO ITOT IECTULIH
[opaskaet 3HIOKpUHHYI0 cuctemy. OH GbuI moBepruyT onenke B pamkax Crpareruu EC 1o Bemiectsam,
BBI3BIBAIOIIMM SHIOKPUHHBIC PACCTPONCTBA”, M OTHECEH K IIEPBOii KaTeropuu (HaIMYUe J0KA3aTeIbCTB HAPYLICHUS
GYHKIUH SHIOKPHHHOM CHCTEMBI 10 MEHBIIEH Mepe Y OJHOTO BH/a XKUBOTHBIX B XOJI€ ONBITOB HaJl JKHBOTHBIMH, paHee
He T0/IBEPTaBIINMHUCS BO3/EHCTBHIO) B IPHOPUTETHOM I€peYHE XUMHUUYECKUX BELIECTB, COCTABJICHHOM Ha OCHOBE
Crparernn EC. B ocHOBY Takoil KiaccH(UKaIUH IONOKEHbI JAHHBIE O BBI3BIBAIOIIEM dHIOKPHHHBIE PACCTPOMCTBA
BO3/ICHCTBUH, POJEMOHCTPUPOBAHHOM B XOJI€ HECKOJIIBKUX KCIIEPUMEHTOB, BKIIOYask TPOBEICHHE Y MBIIIEH
YTEPOTPOITHOrO aHAIM3a, 1 00 YBEJINYEHHH MATOYHON MacChl y KPbIC, HEOJHOKPATHO MOJIYYABIINX HHBEKIUN
XJIOPIEKOHA B MIOCTHATAIIBHBIN MEPHO]I, & TAKXKE TECTHI HA CBS3BIBAHKE C PELENTOPAMH, YKA3bIBAIOIHE HA HAIMINE
sctporenHoro s ¢ekra (cormacuo goxmagam BKH, 2000; USATSDR, 1995).

3akioueHue 00 oleHKe BO3/1eiicCTBUS XJIOPACKOHA U €r0 TOKCUYHOCTH

XJTOp/ICKOH JICTKO MOIJIOIAETCS] OPTaHM3MOM M HAKAIUTHBACTCS B HEM IIPH MPOIOJDKUTEIEHOM BO3ICHCTBHH. JTOT
BBICOKOTOKCHYHBIN MECTULU JIUTENLHOES BPEMsI COXPAHSET CBOKO TOKCHIHOCTD U IpH 703ax oT 1 1o 10 mr/kr sxuBoit
MAacChl B CYTKH BBI3BIBACT TOKCHYECKOE MOPAKEHNE HEPBHOW, HIMMYHHOM, pETPOIYKTHBHOM, OMOPHO-IBUTaTEIbHOM
CHCTEM U MEYCHHU Y MOAOMBITHBIX )KUBOTHBIX. [Ipu n03¢ B 1 MI/KT )KHBOM MacChl B CyTKH IIPHMEHEHUE Mpernapara
MIPHBOAMIIO K PaKy [IEYEHH Y KPBIC, @ TIPH [103¢ B 2,6 MI/KT )XHBOW MacChl B CYTKH — y MBIIICH; KPOME TOTO, IIPH
QHAJIOTMYHBIX 032X HAOII0AIOCh M HAPYIICHHE PEIPOIYKTHBHBIX GYHKIN. MeKIyHapOIHBIM areéHTCTBOM IO
H3YYCHHUIO PAKOBBIX 3a00JICBaHHUIT XJIOPACKOH OTHECEH K KATErOPHH BEIIECTB, OTCHIIMAIBHO KAHIIEPOTeHHBIX IS
yenoBeka (rpymmna MAUP 2B).

HToru KIII0YeBbIX TOKCUKOJIOTHIECKUX UCCIICIOBAHUH TI0 XJIOPICKOHY, BKJIFOUAsi BBIBEJCHHBIC B KAXIOM U3 HUX
YHHB/HVYHB, 06061iens! B Tabiuiie 2.3. VccnenoBanust, MpeCTaBICHHBIC B 3TOM TabIUIle, 0TOOpAHbI U3 BECbMa
o0IIMPHOM 0a3bl TaHHBIX O TOKCHKOJIOTHUECKUX UCCIICIOBAHUAX MO XJIOPACKOHY C YUETOM 3HAYUMOCTH M3y9aeMbIX
KPUTHYECKHX ITapaMeTpoB (HAIp., TOKCHUECKOE HAPYIIEHHE PENPOTYKTUBHBIX () YHKIIUH, KaHIIEPOTeHHOCTh, IPOYHE
BHJIBI TOKCHKO3a KITFOUEBBIX UCCIIEAYEMBIX OPraHOB), OCHOBATEIHLHOCTH OITHCHIBAEMBIX MCCIICIOBAHUM U YPOBHS 03B
(YHHB/HVYHB), npu KOTOPOM OTMEYAJI0Ch BO3HUKHOBEHHE MOCIIEACTBHM. BBUI Clie/iaH BBIBOJ O TOM, YTO yKa3aHHBIC
HCCIIEI0BaHUSI 0COOESHHO aKTyalbHBI JUIS ONMPEICICHUS TOKCUKOIOTMYECKIX PUCKOB, CBS3aHHBIX C TAHHBIMHU
COEIMHEHUSIMHU, U HEKOTOphIe U3 HUX ucnonb3oBanuck APTB3 CIIA s ycTaHOBIEHHS MUHUMAIBHBIX YPOBHEH
pucka (MYP) npumenutesnbho K xmopaekony (US ATSDR, 1995).

Ta6uuna 2.3.  CBoaHbIE IaHHBIE 0 Pe3YJIbTATAX KJIIOUEBBIX TOKCHKOJIOTHYECKUX UCCAe 0BAHUI
10 XJIOP/AEKOHY

HYHB/YHHB
Buapl Tunel ucciaenosanus | Ilocaencreus CchUIKH
(mr/xr xm/cyT)
Kpeica W3yuenne 65-1porieHTHAS IOTEPST KUBOM 10 mr/kr xm/cyT EPA, 1986 (cornacuo
" ®umiep” KpaTKOCpOYHOro/ MacChl, U3MEHEHHs KIMHUKO- (HYHB) ceolike B US
344 0CTPOT0 TOKCHKO3a XUMHYECKUX [apaMeTpoB 5 mr/xr km/cyT ATSDR, 1995)
nociae 10 ,Z[Hefl (YHHB)
MPUHYIUTEIBHOTO
KOPMJICHUS €
HOBTOPEHHEM /03Bl

i http://europa.eu.int/comm/environment/endocrine/strategy/substances_en.htm.
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HYHB/YHHB
Buabl Tuns! ucciaenosanus | [locaencrBus Ccepuikn
(mr/xr skm/cyT)
Kpsica Uzyyenue YMeHbIIIeHHE MACChl CEIE3eHKH U 10 mr/kr xm/cyT EPA, 1986;
" ®umep” KPaTKOCpOYHOro/ BUJIOYKOBOH KeJe3bl, Yucia (HYHB) Smialowicz et al.,
344 0CTPOT0 TOKCHKO3a HEWTPO(DUIIOB U CHIDKCHHUE 5 mr/kr skm/cyT 1985 (cornacuo
nocune 10 aueit AKTHBHOCTH MPUPOIHBIX KIETOK- (VHHB) cebuike u B US
NPUHYIUTEIBEHOTO KWIJIEPOB B KAYE€CTBE BTOPHUYHOTO ATSDR, 1995)
KOpPMJICHHSI € BO3JEHCTBHS 1OCIIE 00LIero
HOBTOPEHHEM /03Bl TOKCHKO3a
Kpeica W3yuenne TMoBbILIEHHBIN CTAPT-pedIIeKc 2,5 mr/kr xm/cyT EPA, 1986¢
" ®Oumep” KpaTKocpo4yHoro/ (HYHB) (cormacHo cchbUIKe U
344 0OCTPOro TOKCHUKO3a 1,25 mr/xr sxm/cyr (YHHB) | B USATSDR, 1995)
nocite 10 nuei
HNPUHYANUTEIBLHOTO
KOPMJICHUS €
MOBTOPEHHEM 03Bl
Kprica 3-Mecs4HOoe Toueunslil HEKPO3 MEYCHH, 1,17 mr/xr sxm/cyT Cannon and
"Illepman” |HaOmonenue 3a YBEIIMYCHUE Ha[IIOYCYHUKOB, (HYHB) Kimbrough, 1979
BBEJICHHEM C KOPMOM | THIIEPILIa3Us U TUnepTpodus (cormacHo cchuIKe B
KOPKOBBIX KJIETOK, TPEMOD, IPCS, 1984, u B US
TMIEPaKTUBHOCTE, YPE3MEPHBIN ATSDR, 1995)
cTapr-pediekc
Kpsica 2-ropuuHOe Hapyuienue ¢yHkuun novyex 0,25 mr/kr xm/cyT Larson et al., 1979b
"Bucrap" Ha0JI0IeH e 32 (nporeunypus u 060CTpeHHE (HYHB) (cornacHo cchuIKe B
BBEJICHHEM C KOPMOM | IJIOMEpYJIOCKIIepO3a) 0,05 mr/kr skm/cyT IPCS, 1984, u B US
(VHHB) ATSDR, 1995)
Kpeica UccnenoBanue I'MCTONATONOrMYECKHE U3MEHEHUS 0,07 mr/xr sxm/cyTt Chu et al., 1981
"Cnpeiir- C IPUMEHEHHEM [€YEHH, YMEHBIIIEHUE pasMepa (HYHB), B My>ckux 0co0sx | (cOrIacHo cChUIKE B
Joymu" MIPUHYAUTENBHOTO (OJUTHKYIT M KOJIOUIHOTO IPCS, 1984, u B US
kopmitenus (21 mMecsir) | COOepIKMMOro M YBEIUYEHHE BBICOTBI ATSDR, 1995)
JMUTENTHAIBHBIX KIETOK
LIATOBUIHOM KeIe3bl
Kpeica 3-MecsuHOoe Atpodust stuex 0,5 mr/kr xm/cyT Larson et al., 1979b
"Bucrap" HaO0II0ICHUE 32 (HYHB) (cormacHo cchlike B
BBE/ICHHEM C KOPMOM 0,25 mr/xr xum/cyT IPCS, 1984, u B US
(VHHB) ATSDR, 1995)
Kpeica Habmonenue 3a [enaTouesurosspHas aeHoMa u 1,2 mr/kr sxm/cyT NCI, 1976; Reuber,
"Oc6opH- BBEJICHHEM C KOPMOM | remaroMa (HYHB, xpsichl) u 2,6 mr/xr | 1978, 1979
Mennem" u | (80 Henenn) xKM/CyT (cornmacHo cchlIKe B
MBI (HYHB, MbImm) IPCS, 1984, u B US
"B3C6EL" ATSDR, 1995)
Kpeica MHoOrokpartHbie VrepoTpomnHas peakius — 10 mr/kr xm/cyT Gellert 1978;
WUHBEKIUH XJIOPICKOHA | YBEIMYEHHE MATOYHON MacChl (HYHB, Géllert, 1978) Hammond et al .,
HOBOPOX/ICHHBIM [IPOMOPIMOHAIBHO YBEIUICHHIO <6 mr/xr km/cyT 1979 (cornacHo
KpbIcaM 0361 (HYHB, Hammond et al., ceouike B |PCS,
1979) 1984, u B US
ATSDR, 1995)
Kpeica Kpbicam TpexkpaTHO VTepoTponHas peakiusi. Jloza B 20 mr/kr sxm/cyT Johnson, 1996
"Toruman", |BBogMiock or O 10 45 | HaGmopaBmniics 3h(eKT TOMOMHST | XJIOPJICKOHA, ITI0-BUANMOMY,
JKEHCKast Mr/Kr KM/CyT MOCJIEZICTBUS MPUMEHEHHUsI OeH30aTa | SIBISIaCh OPOTOBO C TOUYKU
0co0b, He xnopaexona + 0,01, 3CTpaAnoa 10 BCEMY AUANA30Hy 3peHust QyHKIMH
nocrurmas | 0,1, 1 wmu 10 mr/kr BBOJIMMBIX 03 HUMIUIaHTALUHA SMOPHOHOB
3penocTH, ¢ | M/CyT benzoara
pexTomueil | 3CTpaauona
SUYHUKOB
Kpsica HabGmonenue 3a VMeHbIlIeHHE TOABMKHOCTH U 0,83 mr/xr xm/cyr (HYHB) | Linder et al., 1983

BBCICHHEM C KOPMOM
(90 nmeit)

JKH3HECTTOCOOHOCTH
CHEPMAaTO30MI0B, YMCHBIIEHHE HX
KOJIMYECTBA, YMEHBILIEHHE MACCh
CEMEHHBIX ITy3bIPbKOB U
MIPEICTATENbHON JKEeNe3bl

TSI BO3JIEHCTBHS HA
crepMooOpa3zoBaHue

1,67 mr/kr xwm/cyr (HYHB)
JULSL BO3JCHCTBHS HA
CEMEHHBIE ITy3bIPbKU U
[PENCTaTeNIbHYIO JKEe3y

(coriacHo cchUIKe B
IPCS, 1984, u 8 US
ATSDR, 1995)
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HYHB/YHHB
Buabl Tuns! ucciaenosanus | [locaencrBus Ccepuikn
(mr/xr skm/cyT)
MpbIub Habmonenue 3a 8-IPOLIEHTHOE YMEHBILIEHHE 1,3 mr/kr sxm/cyT Huber, 1965
"Bansok" BBE/ICHHEM C KOPMOM | YHCJIEHHOCTH IpuIuioza u 19- (HYHB) (cornacHo cchuIKe B
(130 ameit) MPOLEHTHOE YBEIMYEHHE IPCS, 1984, u B US
KOJIMYeCTBa JHEH, OIaronpusTHIX ATSDR, 1995)
JUISL CIIAPUBAHMS C BO3MOXHOCTBIO
HOJTyYEHHUSI IPUILIOAa (XpOHHYeCKast
Teuka)
Kpbics! 1 Beenenue nmyrem VMeHbIIEHUE MACCHI TUIOAA, 2 mr/kr xm/cyT Chernoff & Rogers,
MBILIH NPUHYANTENHLHOTO CHIYKEHHE OCCU(UKALINH, OTEK, (HYHB, kpbichi) 1976 (cornacuo
KopmiieHus 2, 6, u HEOIyLl|eHHE SINUEK, YBEIUICHUE ccouike B IPCS,
10 mr/xr xm/cyT MTOYEYHBIX JIOXaHOK M JKEIIyJOYKOB 1984, u 8 US
Kpbicam u 2, 4, 8, u TOJIOBHOT'O MO3Ta. YMEHBIIECHUE ATSDR, 1995)
12 mr/xr xm/cyr Macchl IUI0/1a U CHIKEHUE
MBIIIaM ¢ 7 1o occupUKaIMy pu 0oIee HU3KUX
16 cyTku 103ax. MaTeprHCKasi CMEPTHOCTh
OepeMeHHOCTH [PU MaKCUMaJbHBIX J03ax. B
MbIIIaX (PETOTOKCHYHOCTD
Ha0Ir0/1a1aCh TOJIBKO MPH
MaKCHUMaJIbHBIX J103aX M BbIpaXkanach
B YYalICHHUH CJIy4aeB rubenu miona
1 KOCOJIAIIOCTH
MpbIub Habmronenue 3a AKTUBH3AIHSA OBYJISLNH, 2 mr/kr xm/cyT Swartz et al., 1988
"Bansok" BBEJCHHUEM C KODMOM | XpOHUUYECKAs TEUKa (HYHB) (cornacHo cchuiKe B
(160 nueit) IPCS, 1984, u B US
ATSDR, 1995)
Kpsica Toxcuueckoe AKXTHBH3aLMs OBYJISILHY, 15 mr/xr xm/cyT Gellert and Wilson,
paccTporcTBO XPOHUYECKAsI TEYKA Y MOTOMCTBA (HYHB) 1979 (cornacuo
PEnpOaYKTHBHBIX (>xeHCKHE 0cO0H) CaMOK, cepuike B US
byHKIM OJIy4aBIIUX XJIOPJEKOH ¢ 14 o ATSDR, 1995)
20 cytku 6epeMeHHOCTH
Yenosek Bosneiicteue Ha Hab6monanucek Tpemop, CpenHue ypoBHU Cannon et al., 1978
HPOU3BOZICTBE OecrnpuYMHHAs HEPBO3HOCTD WJIN XJIOP/IEKOHA B KPOBHU Y (cormacHo cchuIKe B
0ECIOKOHCTBO U PAacCTPONCTBA pabounx ¢ xanodamu Ha IPCS, 1984, u 8 US
3pEeHMs], @ TAKXKE BBICBHIIIAHUS Ha BpEIHOE BO3/IEUCTBHE ATSDR, 1995)
KOXe. COCTaBISLIH
2,53 MUJUIMOHHOM JTOMIH.
CoobuieHus o cirydasx
BBICHIIAHUN Ha KOXKE y
pabouux ¢ ypoBHAMU
XJIOp/IEKOHA B KPOBH,
MPEBbILIABIIMUME 2 MKI/JT

2.4.2 DKOTOKCHYHOCTDH

CBoO/HbIE JAHHBIC O PE3YJIbTATAaX IIPOBEPOK XJIOPACKOHA HA MPEIMET SKOTOKCHYHOCTH B BOJHOM cpejie U3 Gasbl
nanabx "Oxotoke” (US EPA, 2006) npusenens: B Tabuuie 2.4.

ITomumo 3toro, B KCCOC-43 (IPCS, 1984) nonBeneHbl HTOTU CEPUH KCIIEPUMEHTOB 0 UCCIICIOBAHHIO
OMOIOCTYITHOCTHU XJIOPAEKOHA M OTMEUEHAa €ro BBICOKAst CIIOCOOHOCTH acopOUpOBATHCS HA OTJIOKEHHUS.
CrenoBatesbHO, BO3CHCTBHE Ha BOJHBIC OPTaHU3MbI IPOUCXOIUT YACTHYHO Yepe3 BOAHYIO (pa3y U 4acTHYHO uepe3
ornoxenusi. D'Asaro & Wilkes (1982) uzyuanu 3¢ dext, npou3BOAUMBINA OTI0KSHUSIMHU, PaHEE TTOBEPrIIMMICS
BO3JCHCTBUIO XJIOPACKOHA B M3BECTHBIX KOHIICHTPAIIMSX, & TAKKE OTIOKESHHIMH peku JkeiMc, 3arpsi3HEHHBIMH
XJIOPACKOHOM, Ha OOUTAIOIIYIO B YCThEBBIX BOJIAX MOMYJISAIUIO, IOMEIICHHYIO B aKBAPUYMbI, KOTOPbIE CHAOKAIHNCH
He(UIHTPOBAaHHOW MOPCKOH BOJIOH. BBIIO yCTaHOBJIEHO, YTO YPOBEHb CMEPTHOCTH MH3H/] 3aBUCHUT OT JI03bI IIPU UX
KOHTAKTe C OTJIOKCHUSIMH, JOCTHTIIMMH paHee PaBHOBECHOTO cocTosiHus Ha ypoBHsx 0,1, 1,0 nmu 10 MKr XitopaexoHa
Ha uTp. OTnoxkeHns U3 pexu JkeiiMc Bo3neHCTBUS Ha MU3H] He OKa3biBainH. [IpuBecTH TaHHBIE O KOHIEHTPALUH B
OTJIOKEHHMSX, €CIIM TAKOBBIE UMEIOTCS. Y YCTPHUIL HaOJI01AJI0Ch 3aBHCSAIIEE OT 103 3aMeUIEHHE POCcTa PAKOBUH MIPU
KOHTAaKTe C OTJIOKECHHUSIMHU, JIOCTHTIIUMH PaBHOBECHOTO COCTOSIHUS I10 XJIOP/ICKOHY, a TAaKXkKe Oblla OTMEUeHa
OTpHIIATENbHAS PEaKIlis Ha peuHble oTaoKeHus. [leckoxkuimbr Arenicola cristata moruGanu uepes 28 nueit mocie
KOHTAKTa ¢ OTIIOKSHUSIMH, 3arps3HEHHBIMH Ha ypoBHE 10 MKT XJIOpAEKOHa Ha JIUTP, XOTs OoJiee HU3KUE O3B
BO3JEHCTBUS Ha UX YHCICHHOCTh He OKa3bIBaaH. Kak B IMeCKOXKMIIax, Tak M B YCTPUIAX MMeJIa MECTO KOHIIEHTPAIIHS

XJIOpAeKOHA U3 oThnoxenuit (uutupyercs mo KCCOC-43 (IPCS, 1984).
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Tabauua 2.4. CBojaHble JaHHBbIE 0 Pe3yJIbTATaX KJIHYEBbIX IKOTOKCHKOJIOIMYECKHX HCCIeI0BAHUI
MO0 XJIOPAEKOHY

TakcoHOMHYecKHe TPyNINbI H Kputnueckne IIpononxku- | Pe3yabTaThl Ceniakn’

BH/IbI napamMeTpsbl TeJbHOCTH B Mr/a

Bonopocnu

Chlorococcum sp., Dunaliella | 9Ksg 0,35-0,60

tertiolecta, Nitzschia sp., 3aMejJICHUE POCcTa 7 cyTok (mpemnapar) Walshetal., 1977

Thalassiosira pseudonana

Bonopocinu

Chlorococcum sp., Dunaliella | 3Ksg 350-600

tertiolecta, Nitzschia sp., 3aMelJIeHre pocTa 7 cyrox (mpemapar) Hansenetal., 1977

Thalassiosira pseudonana

PakooOpazHbie 5K, Barera & Adams, 1983;

Daphnia magna . 58 oc 48 vacos 0,120-0,690 |Adams & Heidolph, 1985;

HOTOABIDRHOCTD Ziegenfuss et al., 1986

Pakoobpasmsbie Nimmo et al., 1977, 1981,

Americamysis bahia, i Hansen et al., 1977;

Callinectes sapidus, Ko %uacos 1001-0210  Iogiyme 1977: USEPA,

Palaemonetes pugio 1976

PakooOpa3Hbie KHHB

Daphnia magna BOCTIPOH3BOICTEO 21 cytkn 0,0283 McKee & Knowles, 1986

PakooOpasHbie KHHB .

Daphnia magna pocT 21 cytku 0,025 Adams & Heidolph, 1985

PakooOpazubie MJIKTB 0,000026— .

Americamysis bahia pocT 28 cyrok 0,00034 Nimmo et al., 1981

HacexkoMmblie Adamset al., 1985;

Chironomus tentans Ko 48 uacos 017-23 Ziegenfuss et al., 1986

PrIOEI Roberts & Bendl, 1982;

9 Bu0B 96 uac Roberts & Fisher, 1985;

JKs, b 1 O:_' 0,0066-0,512 | Schimmel, 1977; Hansen et
WIbTpaTiid al., 1977, Mallat & Barron,

1988; Buckler et al., 1981

HacexoMbie KHHB 14 cytoxk 17,9 mr/xr

Chironomus tentans pasBuTHE B OTJIOKEHHUSX Adamset al., 1985

1:  Bce CChUIKH COOTBETCTBYIOT NIPUBEICHHBIM B 0a3e nanHbixX "Dxotokc" (US EPA, 2006).

B oxnoit u3 nmydnukanuii O0mecTBa 5K0J0rHYeCKOi TOKCHKOJIOTUHE U CEMbH ObLIa MpECTaBlIeHa U IIPOaHaIn3UpOBaHa
moabopka 06pa3oB KPUTHUECKOro ocTaTouHoro 3arps3uenus tkaneit (KO3T) (Jarvinen et. al., 1999).
CooTtBercTBYIOIast 0a3a JaHHBIX COAEPKUT 32 MO3ULIUH 10 XJIOPACKOHY, IPUYEM HCTOYHUKOM ITUX JAHHBIX SBJISIOTCS
pasuble uccienoBanus (cM. Tabauiry 2.5). HekoTopble 3 06pa3iioB 0CTATOYHOTO 3arpsA3HEHHS TKaHeH OBITH
TIOJIy4€HBI B pe3yJIbTaTe UCCIIEOBaHN, He BBIABUBIINX HUKAKOTO BO3/ICHCTBUS, U TIO3TOMY OHH MOTYT HE OTPaXXaTh
peanbHoro KO3T. 3HadeHHs] KpUTHUYECKOTO OCTATOYHOIO 3arpsi3HEHUs TKaHEH, MMOJIyYeHHbIE B XO/I€ UCCIIEOBaHUH,
BBISIBUBIIIMX COOTBETCTBYIOIIEE BO3JeiicTBUE, HacuuThiBalOT 15 3Havenuit KO3T mo Tpem Bugam pri6. [lo
TOJICTOTOJIOBOMY TOJIbSIHY HMEIOTCS pe3yJIbTaThl IBYX UCCICIOBAHHM, B X0/I€ KOTOPBIX ObLIH MOJTYYCHBI 3HAYCHUS,
cocrasistromue 1,7 u 3,8-5,4 mr/kr ceiporo Beca. 1o m3MeHInBOMY Kaprno3youky nmetorcst 12 smagenuii KO3T B
muarasone ot 0,13 mo 17 Mr/Kr chIporo Beca co CpeHNUM 3HadeHreM Ha ypoBHe 5,9 Mr/kr ceiporo Beca. Kpome Toro,
nmeetcs oxuo 3uauenne KO3T 1o crnoty, cocrasisioiee 2,7 MI/KT ChIPOTO Beca.

3akioueHne

TToABOSI UTOTH, MOXKHO YTBEPIKAATH, YTO XJIOPACKOH SBJISAETCS BEChMa TOKCHYHBIM [UTSl BOMHBIX OPraHU3MOB.
Hawu6omnee ys13BUMO# IPYIIION SIBISIFOTCS OECITO3BOHOYHBIC, YTO HEYAUBUTEIBHO, TIOCKOIBKY PeUb UIET O BEIIECTBE CO
CBOMCTBaMM MHCEKTUIUAA. JlaXe eciu MpU3HaTh aHOMAIBHOW CaMyI0 HU3KYIO U3 3(D(EKTUBHBIX KOHIICHTPAIHH
(0,000026 wmr/i), HanmenbIne 3G HEKTUBHBIE KOHIIEHTPAIUH OYIyT COCTABIATH 3HAYUTEIbHO MeHee 1 Mr/it, mprudem
PE3YIIBTATHI KPATKOCPOUHBIX TECTOB (CMEPTHOCTS) TposiBsifoTcs B muanazone ot 0,01 o 0,69 mr/i, a pe3yapTars
JIOJITOCPOUYHBIX TECTOB (HAPYIIEHHE PENPOTYKTHBHBIX (DYHKITHI U 3a/1epykka pocta) — B auamasone ot 0,0025 mo
0,0028 mr/i.
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Ta6uuna 2.5 ITog6opka 06pa3oB KPUTHYECKOT0 0CTATOYHOIO 3arpsizHenus Tkaneii (KO3T)

(Cs)

Pe3yabTarhl
Bo3neiictBue Mr/t (cbIpoii
Buasbl JKu3HeHHBIE CTATUN IIyTu BO3aelicTBUSA KOHIEeHTpauuii Bec) MocaencTBus
BetBucroycsiit padok, Daphnia magna (I1s) 1-s1 BO3pacTHast CTaausI Bona 175 ur/n 0,133 BookuBanue, pa3sMHOXKEHHE -
0e3 nociencTBHI
Tpassinas kpeBetka, Palaemonetes pugio (Cs) 0,091 Bona; numa 0,04 mxr/ir; 0,118 0,147 Pocr - 6e3 nocnencTeuit
MKr/T
(cwIpoif Bec)
Tomy6oit kpa6, Callinectes sapidus (Cs) Momnognast 0co0b IMuma 2,26 - 2,50 Mxr/T 2,54-4,61 BookuBanue, pocT - 6e3
(cwIpoit Bec) TOCJIEICTBHIA
Toncroromossiit ronssH, Pimephales promelas (I18) | Jluunukwu - B3pocnas ocods | Boma 3,1 mxr/n 3854 BookuBanue, pocT -
COKpaIlleHHe
Toncroronossii ronesix, Pimephales promelas (I18) | JInunuku - B3pocnas ocodb |Boma 1,2 mMkr/n 2,6 BrokuBanue, poct - 6e3
TIOCJIEACTBUM
Toncroronosslii ronesi, Pimephales promelas (ITs) | OmOpuoH, 2-¢ nokonenue | Boma; B3pocisie ocoou | 0,31 mkr/n; 0,21- 1,7 BenxuBanue (BHIBOIUMOCTD) -
pBIO 0,38 mKr/T COKpAII[CHUE
Toncroronossiii ronssH, Pimephales promelas (IT8) | OmOpuoH, 2-¢ mokosnenre | Boma; B3pocibie ocobu 0,17 mxr/m; 0,17- 0,26 BrrpkuBanue - 6€3 MOCIeACTBAN
pBIO 0,46 mxr/T
Toncroronosslii ronesi, Pimephales promelas (I18) | JIuunuku, 2-¢ mokonenue | Boma; B3pocisie ocoou | 0,31 mkr/n; 0,21- 0,50 BrokuBanue, poct - 6e3
pBIO 0,38 mxr/T MHOCJEACTBUI
W3menunBblii kapno3youk, Cyprinodon variegatus | B3pocnast oco0b Bona 0,8 mMkr/n 2,536 BroxuBanue - cokpalieHue Ha
(Cs) 22%
W3menunBblii kapno3youk, Cyprinodon variegatus | Bspocnast oco6b Bona 1,9 mkr/n 11-12 BrixuBanue - cokpalieHue Ha
(Cr) 80%
W3menunBblii kapno3youk, Cyprinodon variegatus | Bspocnast oco6b Bona 7,8 Mr/n 17 BrixuBanue - cokpalieHue Ha
(Cs) 100%
W3menunBblii kapno3youk, Cyprinodon variegatus | Bapociast ocoob Bona 0,16 Mxr/n 0,65-0,90 BrpkuBanue - 0e3 mociieICTBHM
(Cs)
W3menuuBblii kapno3youk, Cyprinodon variegatus | OmMOpuon B3spocibie ocobu peid 11-12 mxr/r 11 BroxuBanue - cokpaiieHue Ha
(Cs) 25%
W3menunBsiii kaprno3y6ouk, Cyprinodon variegatus | OmMGpuon B3pocibie ocobu peid 2,5- 3,6 Mkr/T 47 BookuBanue - 6e3 mocaencTBHi
(Cs)
W3menunBblii kapro3youk, Cyprinodon variegatus | JInunnku - Monogast ocods | Boma; B3pocibie ocodu 1,9 mkr/n; 84 BroxuBanue - cokpaiieHue Ha
(Cs) pBIO 11-12 mxr/r 63%
W3menunBblii kapro3youk, Cyprinodon variegatus | JInunnku - Moonas ocods | Boma 2,0 Mxr/n 7,8 BrixuBanue - cokpaiieHue Ha

40%
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Pe3yabTarhl
Bo3saeiicTBue mr/t (cbIpoii
Buabl Ku3HeHHBbIE CTAAHUH IlyTu Bo3aeiicTBUs KOHIeHTpauuii BeC) IlocaencTBust
N3menuuBsiii kaprno3youk, Cyprinodon variegatus | JIwanuku - Mostoaas ocobb | Boma 0,8 mxr/i 2,0 BookuBanue - 6e3 mocaencTBHi
(Cs)
N3menuuBsiii kapmo3y6uk, Cyprinodon variegatus | JInanuku - Mostonas ocobb | B3pocibie ocobu peio 11-12 mxr/t 0,13 PocT — cokparenue
(Cs)
W3menunBblii kapro3youk, Cyprinodon variegatus | JInuunku - Mononas ocods | Boma 0,08 mxr/n 1,1 Poct — cokpamenne
(Cs)
N3menunBsiii kaprmo3y6uk, Cyprinodon variegatus | Om6puon - B3pociast ocods | Boma 0,78 mxr/n 5, 6,8* BookuBanue - 6e3 mocIencTBHi
(Cs)
N3menuuBsiii kaprno3y6uk, Cyprinodon variegatus | Om6puon - B3pociast ocods | Boma 0,39 mxr/n 2,2, 3 Poct — cokparenue
(Cs)
M3menunBblil kaprno3youk, Cyprinodon variegatus | OmM6puoH - B3pocias ocobs | Boma 0,12 mxr/n 0,86, 1,2* Pocr - 6e3 nocencTBuii
(Cs)
N3menuuBsiii kaprmo3y6uk, Cyprinodon variegatus | Om6puon - B3pociast ocods | Boma 0,78 mxr/n 5, 6,8* Pa3mMHOXeHME — COKpaIlleHHE
(Cs)
N3menuuBbiii kaprmo3y6uk, Cyprinodon variegatus | Om6puon - B3pociast ocods | Boma 0,39 mxr/n 2,2, 3 PasmuoXenwue - 6e3
(Cs) TOCJIEICTBHIA
N3menuuBsiii kaprno3y6uk, Cyprinodon variegatus | Om6puoH, 2-¢ mokonenne | B3pocibie ocobu peio + | 0,78 mMxr/n 2,3 BookuBaHne — COKpaIieHne
(Cs) BOJA
N3menuuBsiii kaprmo3y6uk, Cyprinodon variegatus | Om6puoH, 2-¢ mokonenne | B3pocibie ocobu peio + | 0,39 mMkr/n 1,3 BookuBanue - 6e3 mocaencTBui
(Cs) BOJA
N3menuuBsiii kaprmo3y6uk, Cyprinodon variegatus | Manbku, 2-¢ OKoJIeHHE Bspocibie ocobu pei6 + | 0,78 Mxr/n 2,3 BookuBanue - 6e3 mocaencTBui
(Cs) BOIA
N3menuuBsiii kaprmo3y6uk, Cyprinodon variegatus | Manbku, 2-¢ OKoJIeHHE Bspocibie ocobu pei6 + | 0,12 mxr/n 0,41 Poct — cokparenue
(Cs) BOJIA
W3menunBblii kKapro3youk, Cyprinodon variegatus | Mainbk, 2-¢ MOKOJICHHUE B3spocibie ocobu psIo + 0,074 mxr/n 0,30 Pocr - 6e3 nocneacruii
(Cs) BOJA
Cnor, Leiostomus xanthurus (Cs) Moutonast 0co6b [Mumma 3,3 MKT/T (CBIpOit 2,7 BbpkuBaHne — COKpaIieHne
Bec)
Cnor, Leiostomus xanthurus (Cs) Moutonast 0co6b [Mumma 3,3 MKT/T (CBIpOit 0,7 BookuBanue - 6e3 mocaencTBui
BeC)
Cror, Leiostomus xanthurus (Cs) Momnonast oco0b Bopa; muma 0,04 mkr/; 0,144 Pocrt - 6e3 mocnencreuit
0,101 Mmkr/r

(cwIpoit Bec)
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3 OBOBLIEHHE HH®OPMALIHH

XJIOpAEKOH IPEACTABISET COO0H CHHTETHYECKOE XJIOPUPOBAHHOE OPraHUYECKOE COSJMHEHHE, KOTOPOE UCTIONB3YeTCs
TJIAaBHBIM 00Pa30M B Ka4eCTBE CEIbCKOXO03IHCTBEHHOI'O MHCEKTUIMIA. B XMMHU4YeCKOM OTHOIIEHHH OH BEChMa CXOX C
MHPEKCOM — IIECTUIUIOM, KOTOPBIH yXe BKIIIOUCH B IIEpEUEHb, COJep KAIIUIiCs B IPHIoKEeHNH A K CTOKroJIbMCKOH
KOHBEHIIMH. XJIOP/ICKOH TaKKe BKIIIOYEH B IIEpeyueHb, copepKkaumiics B npunoxkenuu | k [Ipotokony ESK OOH no
CO3.

CorracHo HUMEIOINMCA JaHHBIM, XJIOPACKOH MOXHO CUUTATh BBICOKOCTOMKHM B Opr)KalOI.I.IefI cpene. Ero TUAPOIN3
Hnin 6H0pa3no>1<e1—me B MOpCKOﬁ Cpe€ac Ui B OYBE MaJIOBEPOATHEI. Macrurabsr psAMoro (I)OTOpEBJ'IO)KCHI/I?{ HCBCJIMKHU.
XJ'IOpZ[eKOH HEC 06naz[aeT CKOJIb-JTHOO0 BLIpa)KeHHOﬁ JICTYUYCCTBIO.

3nauenus KBK ans xnmopaexona gocturarot B Bogpopocisix 6000, B 6eciozBoHouHBIX - 21 600, a B pridax - 60 200,
MpUYEeM UMEIOTCS JTOKYMEHTAIBHO TTOATBEPXKICHHBIE CIyYan OHOYCHIICHUS; TTO3TOMY CUHTAETCS, YTO OH 00Ja1aeT
BBICOKOU CITOCOOHOCTBIO K OHOAKKYMYIISIIINN ¥ OHOYCHUIICHHUIO.

O criocoOHOCTH XJIOPAEKOHA OKa3bIBATh BPEIHOE BO3ACHCTBUE UMEIOTCS yOCUTENIbHbIE JaHHBIC. XJIOPIEKOH JIETKO
YCBaMBAETCS TKAHSIMU OPTaHU3Ma, TJe NPU NPOAOKUTEILHOM KOHTAKTE C HUM MPOUCXOAUT €ro HAKOIUIEHHE. DTOT
BBICOKOTOKCHYHBIN MECTHULU JIUTENLHOES BPEMsI COXPAHSET CBOKO TOKCHIHOCTD U IpH 703ax oT 1 1o 10 mr/kr sxuBoit
MaccChl B CyTKHU BBI3BIBAET TOKCHUECKOE MOPa’KEHUE HEPBHOM, IMMYHHOM, PENIPOYKTUBHOM, OITOPHO-BUTaTEIbHON
CHCTEM U MEYCHHU Y MOAOMBITHBIX )KUBOTHBIX. [Ipu n03e B 1 MI/KT KHBOM MacChl B CyTKH IPHMEHEHUE Mpernapara
TIPUBOJUIIO K PaKy IEUSHH y KpbIC; KPOME TOro, P aHAJIOTMYHBIX 033X HAOII0a0Ch U HapylIeHHe
PENpOAYKTUBHBIX QYHKIUH. MeXayHapOAHBIM areHTCTBOM 10 U3yYEHUIO PAKOBBIX 3200JIeBaHUN XJIOPAEKOH OTHECEH
K KaTeTOPUHU BEILIECTB, TOTCHINAIBHO CIIOCOOHBIX OKa3bIBATh KAHIIEPOr€HHOE BO3JICHCTBHE HA YEIOBEKa

(rpynma MAHP 2B). TToMiMO 3TOTO, XJIOPAEKOH BECbMa TOKCHYEH [T BOTHBIX OPTaHU3MOB, HauOOJIEe YI3BUMOM
TPYIION KOTOPBIX SIBISIOTCS OECIIO3BOHOYHBIE.

Hmerommuecs JaHHBIC 110 XJIOPJIEKOHY HE MO3BOJIAIOT MIPUHTH K OKOHYATEIbHOMY BBIBOJY B TOM, 4TO KacaeTcs
aTMoc(epHOro rnepeHoca B ra3o00pa3Hoii Gpopme Ha Gosnpuine paccrosHus. ClienyeT OTMETHTh, YTO aTMOC(EPHBIH
MIEPEeHOC BEIECTB, COEIMHEHHBIX C TBEPBIMHU YaCTHLIAMHU, H IEPEHOC YaCTUI] B COCTABE OTJIOKCHUH OKEaHCKUMHU
TEUCHUSIMH, PaBHO KaK U OMOTHYECKHI NIEPEeHOC, MOTYT B CBOIO OYEpe/b CIIOCOOCTBOBATH NEPEMEIICHHIO XJIOPIEKOHA
Ha OoJIbLINE PACCTOSIHUS B OKPYIKAIOIIEH cpeie.

H3-3a OTCYTCTBHS AaHHBIX MOHHTOPHHTA IT0 XJIOPAEKOHY OIIEHKa €T0 CIIOCOOHOCTH K NEPEeHOCY Ha OONbIINe
PacCTOSHHS OCHOBAaHA Ha COOTBETCTBYIONINX (DH3UKO-XUMHIECKHX CBOMCTBAX M OCOOCHHO Ha JaHHBIX MOJEIUPOBAHUS.
Ecnu nepBblit U3 3THX ABYX HOAXOAOB €IIe MOXKET NPECTaBIATHCA B 4eM-TO HEJJOCTATOYHBIM, TO JJAHHBIE
MOJIEITMPOBAHHUS OHO3HAYHO YKA3BIBAIOT HA CIIOCOOHOCTH XJIOPAEKOHA K IIEpEeHOCY Ha OOJIBIIINE PacCTOSTHUS B
OKpyXarolien cpene.

Hcxonst u3 MMEIOIUXCS TaHHBIX, XJIOPJACKOH cienyeT paccmarpuBaTs kak CO3, B OTHOIIEHHH KOTOPOT'O ONpPaBIaHO
MIPUHATHE COOTBETCTBYIOLIMX MEpP Ha INI00AIbHOM YPOBHE.

B Pa3sBUTHIX CTPaHAX NPOU3BOACTBO U UCITIOJI30BAHUE XJIOPACKOHA B ITOCICAHUC NCCATUIICTHA IPEKPANICHO, HO HE
HUCKIIFOYCHO, YTO OH BCE €UIC IMPOU3BOAUTCA UJIN IIPUMCHIACTCA B KaUCCTBE CEJIbCKOXO03HCTBEHHOIO MTECTUIINIA B
HEKOTOPBIX pa3BUBAIOIIUXCA CTpaHaAX. Ecmu XJIOPACKOH BCE €IIE UCIIOJIB3YCTC B KAYECTBE NMECTULIUAA, TO OH
ABTOMATUYECCKHU MOMaAa€T B OKPYKAOUIYIO Cpeay. Bonee toro, BBUY BBICOKOM CTOMKOCTH 3TOTO BEIIECTBA OHO
BBI3BAJIO CEPHE3HOC 3arpA3HCHUE ITOYBEI U BOI B paﬁOHaX, TA€ OHO IPUMECHAJIOCH, U 3TH 3arpA3HCHHBIC YYaCTKHA MOT'YT
0CTaBaTbCA UCTOYHUKOM 3arpsA3HCHUA B TCUHEHUEC NOJII'OT'0O BPpEMEHMU.

4 3AK/ITIOYEHUE

HarnsaaHo n0ka3aHo, YTO XJIOPAEKOH OTBEUAET BCEM KPUTEPHSIM, U3TI0KEHHBIM B IpritoxkeHun D k CTokrombmckoi
KOHBEHIIMH. bBoinee TOro, B XUMHUYECKOM OTHOLIEHHUH OH BECbMa CX0XK C MUPEKCOM - XJIOPOPTaHUYECKUM TECTUIUIOM,
KOTOpEIH yxe purypupyer B nepedne, conepskamiemcst B CTOKronpMckoit koHBeHIu. OH 00J1aaeT BEICOKOH
CTOMKOCTBIO B OKpY’KaloIleil cpeie U BHICOKMM MOTEHIIAJIOM K OMOaKKyMYJISIIMK; K TOMY K€ HMEIOTCS JIJaHHBIE,
OIHO3HAYHO CBHJIETENILCTBYIOIIHE O €r0 CIIOCOOHOCTH K OHOYCHIIeHHI0. XOTs JaHHBIE MOHHTOPHHTA IO palioHaM,
yIaJeHHBIM OT HCTOYHHKOB, OTCYTCTBYIOT, COOTBETCTBYIOIIHE (HH3HIECKAE H XUMUUECKIE CBOMCTBA, a TAKKe
Pe3yIIBTAThl MOZIEIUPOBAHNS MTO3BOJIIOT MTPEAIIONOKHT, YTO XJIOPIACKOH MOXKET IIEPEHOCUTHCS Ha OOJIbIINe
paccTOsIHUS B COEMHEHHH C TBEP/AbIMU YaCTUI[AMHU B BO3/1yXE U B BOJIE, & TAKXKE, BOSMOXKHO, TyTEM
KOMOMHHMPOBAHHOI'O MIEPEHOCA B 3THX IBYX cpepax. C XJIOpIEKOHOM CBSI3bIBAIOT BOSHUKHOBEHHE Pa3HOOOPa3HBIX
BPEIHBIX MOCIEICTBUN KaK JUIsl MICKOMHUTAIOIINX, TaK ¥ JUIS BOAHBIX OPraHU3MOB.

TTockonbKy XJIOPJEKOH MOKET MepeMEeNIaThCs B aTMOC(epe JaleKo OT ero MCTOYHUKOB, HU OJIHA CTpaHa WX TpyIIa
CTpaH HE B COCTOSTHHHU COOCTBEHHBIMH CHJIAMH JOOUTHCS CHYDKCHUS YPOBHS 3arps3HEHHS, BEI3BIBAEMOTO STHM
BEIECTBOM. YK€ IIOCTABIJICH BOIPOC O HEOOXOIMMOCTH NPUHATHS PETHOHANBHBIX MEp, U Ha XJIOPAEKOH HAIOXKEH
TIOJTHBIHN 3ampeT coryiacHo [IpoTtokormy mo cTolikuM opranndecknM 3arpszautensM Kk Koasennun EDK OOH o
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TPaHCTPaHUYHOM 3arpsI3HEHUH BO3yXa HA OONbIIIE pacCTOSHUSA. [IpON3BOACTBO M MCIONB30BAaHHE XJIOPAEKOHA B
OONBIIMHCTBE CTPaH, O-BUANMOMY, IPEKPAILEHO, OHAKO BO3MOXHOCTD €T'0 IIOBTOPHOTO ITOSIBIICHUS HA PHIHKE
cOXpaHseTca. OTO MOXKET IPUBECTH K yBEINYEHHIO 00beMa BEIOPOCOB M YPOBHSI €r0 COJEPKaHUs B OKpY KaroIeit
cpezne.

Hcxons nz umeromuxcs GakTHYECKUX JaHHBIX, HE HCKIFOYEHO, YTO XJIOPJSKOH B Pe3yJIbTaTe ero nepeHoca B
OKpyXaroliel cpesie Ha OOJIbIINe PACCTOSHUS MIPUBEAET K CTOJIb 3HAYUTEIBHBIM HEOJaroNpUATHBIM ITOCIIEICTBHAM JUIS
3]I0POBBSI YEJIOBEKA U ISl OKPYKAIOIIEH CpeJibl, 4TO 3TO 00YCIOBINBAET HEOOXOIUMOCTh IIPHHSATHS COOTBETCTBYIOIINX
Mep Ha TI00aTsHOM YPOBHE.
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